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LETTER  OF  TRANSMISSION 

To  His  HoNOUK  Siu  Joiix  STR.vTiiEAiix  Hexdisie,  C.V.O., 

Lieutenant-Governor  of  the  Province  of  Ontario. 

SiK, — I  have  the  honour  lo  transmit  herewith,  for  presentation  to  the  Lejris- 
lative  Assemblj"  of  the  Province  of  Ontario,  the  Twenty-sLxth  Annual  Report  of 
the  Bureau  of  Mines. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

G.  II.  Ferguson". 

^fllli■':|(•r  of  Lands,  Forests  and  Mines. 

Department  ol'  Land.~.  Forests  and  Mines, 
Toronto,  1917. 
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SPECIMEN    OF    GOLD    QUARTZ    'ACTUAL    SIZE     FROM    CROESUS    MINE 
MUNRO    TOWNSHIP.    NORTHERN    ONTARIO 

Note  drill   hole   in   upper  part  of  illustration       The  ore   is  over  one-thTd  gold 


INTKODLCTORY  LbTTKR 

T<i  'riii:  IFoNouRABLE  George  Howard  Ferguson,  K.C, 

Minister  of  Lauds,  Forests  and  Mines. 

Slit, — I  beg  to  submit  to  you  herewith,  for  transmission  to  His  Honour  the 
]>ii'utcnant-Govcrnor  in  Council,  the  Twenty-sixth  AhiiiimI  Hcport  of  tbi'  'niiroaii  of 
Mines,  being  for  the  calendar  year  1916. 

The  Report  opens  with  a  statistical  review  of  the  mining  industry  of  Ontario 
for  the  year,  which  was  one  of  great  activity,  particularly  in  tlic  mining  of  metals. 
The  products  of  the  mines  and  mineral  works  liad  a  total  value  of  \ipwarcls  of 
sixty-five  millions  of  do^Uars,  showing  an  increase  over  the  output  of  1915  of  more 
than  eleven  million  dollars,  or  twenty  per  cent.,  and  being  the  largest  total  yet 
recorded. 

This  is  followed  by  a  chapter  on  the  Mining  Accidents  of  the  year  by  T.  F. 
Sutherland,  Chief  Inspector  of  Mines,  and  by  a  description  of  the  operating  Mines 
of  Ontario  by  Mr.  Sutherland  and  the  inspecting  st.afF,  showing  the  work  done  at 
the  mines  during  1916,  and  their  condition  at  the  close  of  the  year,  or  latest  date  of 
inspection. 

M.  B.  Baker  gives  an  account  of  the  ].,ong  Lakr  goki  minr.  Sudhiiry  district, 
which  is  of  interest  because  of  the  isolated  position  of  this  mine,  not  l)eing  in  a 
recognized  gold  "  camp  " :  and  also  records  his  observations  on  the  .Mexo  Xickel 
Mine  in  the  township  of  Dundonald,  which  occupies  a  similar  relation  to  the  well- 
known  nickel  area  of  Sudbury,  from  which  it  is  130  miles  distant. 

The  Dryden  Gold  Area,  by  Ellis  Thomson;  the  Kowkash  Gold  Area,  by  P.  E. 
Hopkins;  Gold-bearing  Veins  in  Benoit  Township,  and  Gold  in  Gauthier  Township, 
by  A.  G.  Burrows,  give  an  idea  of  the  conditions  in  these  several  localities,  some  or 
all  of  which  contain  the  promise  of  gold  production  in  the  future. 

A.  G.  Burrows  examined  the  unsurveyed  territory  along  the  line  of  the  Canadian 
Northern  Ontario  railway  east  of  Lake  Nipigon  from  Louguelac  to  Jellieoe  and 
Orient  Bay,  and  gives  the  results  of  his  explorations  in  a  chapter  under  that  title. 

Molybdenite  is  a  mineral  which  has  taken  on  a  considerable  degree  of  impor- 
tance since  the  war  began,  because  of  its  usefulness  as  an  alloy  of  steel  and  in  the 
making  of  special  metal  for  high  speed  tools.  In  last  year's  Eeport  a  list  of  the 
Ontario  occurrences  was  given  by  A.  L.  Parsons,  and  in  the  present  volume  that 
gentleman  presents  a  description  of  these  deposit,*  in  greater  detail. 

An  interesting  deposit  of  the  rare  mineral  euxenite,  in  the  township  of  South 
Sherbrooke,  is  the  subject  of  a  short  chapter  by  W.  G.  Miller  and  C.  W.  Knight. 
Euxenite  is  of  importance  as  containing  a  considerable  proportion  of  uranium,  and 
so  constituting  a  source  of  radium.  It  is  to  be  regretted  that  the  indications 
regarding  the  quantity  of  this  mineral  do  not  point  to  the  existence  of  a  workable 
supply.     Hitherto  the  chief  sources  of  radium  have  been  iiitrbblendc  and  autunite 
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In  Europe,  and  carnotite  in  the  United  States.  It  is  estimated  that  euxeuite  con- 
centrate carrying,  say,  10.5  per  cent,  ul'  L'sOj  would  be  ^vorth  about  $500  per  ion. 

The  closing  chapter  of  the  Keport.  bv  W.  G.  Miller,  deals  with  Lateric  Ore 
Deposits.  Lateric  ore  bodies  are  practically  unknown  in  Ontario,  where  glacial 
erosion  has  be<?n  so  severe,  but  in  many  other  parts  ol'  the  world  this  method  of  ore 
occurrence  is  of  much  importance.  In  view  of  the  magnitude  of  the  Ontario  nickel 
industry,  where  the  nature  and  relationships  of  the  ore  bodies  are  of  an  entirely 
different  character,  the  lateric  type  of  ore  occurrence  is  of  much  interest,  because 
of  the  fact  that  the  New  Caledonia  deposits  are  of  this  nature,  as  well  as  the  ex- 
tensive beds  of  nickeliferous  iron  ore  in  Cuba. 

Mention  should  be  made  of  the  staff  of  the  Bureau  of  Mines,  which  has  not 
been  laggard  in  the  defence  of  the  cause  of  freedom  and  justice  at  slake  in  the 
present  tremendous  conflict.  Sergeant  A.  G.  Scovell,  Clerk,  enlisted  in  1914  with 
the  first  Canadian  contingent;  Lieutenant  J.  G.  McMillan  in  1015.  and  Lieutenant 
James  Bartlett  in  1916,  Assistant  Inspectors  of  Mines,  both  joined  the  Tunnelling 
corps.  Capt.  Albert  Skill,  Mining  Recorder  at  Elk  Lake,  and  Private  H.  E. 
Sheppard,  Mining  Eecorder  at  Gowganda.  also  enlisted,  the  former  in  1915  and  the 
latter  in  1916.  Private  W.  J.  Bell,  cartographer,  enrolled  himself  as  a  cyclist  in 
1915.  They  have  one  and  all  worthily  maintained  the  honour  of  Canada.  Lieut. 
McMillan  was  promoted  to  be  captain,  and  by  his  gallant  conduct  won  the  Military 
Cross.  Private  Bell  was  invalided  home  in  1916,  and  Capt.  Skill  was  killed  in 
action  in  October,  1917. 


I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 


Thos.  W.  Gibson, 

Deputy  Minister  of  Mines. 
Bi-REAu  OF  Mines, 

Depahtment  of  Land.s.  Forests  and  Mines, 
Toronto,  1917. 


STAIISTICAL    REVIEW 

of  the 

MINERAL    INDUSTRY    OF    ONTARIO    FOR    1916 

Bv  THOS.  \N.  (JIUSON,  Deputy  Minister  of  Mines 

The  value  of  the  miuoral  production  of  Ontario  iii  1916  was  $65,303,822,  an 
aiiiouiit  much  in  excess  of  that  of  any  preceding  year.  The  blow  which  the  mining 
industry  received  from  the  outbreak  of  the  great  war  in  I'Jll  reduced  the  output  of 
that  year  as  compared  with  1913  bv  IJ  per  cent.,  or  nearly  seven  millions  of  dollars. 
More  than  the  ground  thus  lost  was  regained  in  1915,  the  production  of  which 
exceeded  that  of  1913  by  over  a  million  of  dollars.  The  further  advance  made  in 
1916  was  a  notable  one,  the  value  of  the  output  being  greater  than  that  of  1913  by 
upwards  of  twelve  millions  of  dollars,  or  32  per  cent.,  and  surpassing  that  of  1915 
by  over  eleven  millions  of  dollars,  or  "20  per  cent. 

The  increase  was  almost  wliolly  in  metallic  products,  the  production  of  the 
non-metallic  substances  remaining  at  about  the  .«ame  value  as  in  1915,  namely,  a 
little  over  ten  millions  of  dollars.  In  part  the  enhanced  value  was  due  to  higher 
prices,  and  in  part  to  larger  output.  The  metals  of  chief  production  in  Ontario 
are  nickel,  copper,  gold  and  silver.  Following  are  figures  which  show  the  changes 
in  output  anil  value  for  inifi  of  these  metals  as  compared  with    1915: 

Increase  in  Increase  in 

production.  value. 

Nickel,  tons   7,260  .•ii.'?,629,77f> 

Copper,  tons 2,822  4,.'{77,451 

Gold,  ounces Sl),242  1 .887,868 

Silver,  ounces   (decrease)         4,688,086  617,165 

Advances  in  tlie  prices  of  copper  and  silver  were  a  marked  feature  of  191(5, 
and  the  effect  is  very  apparent  in  the  statistics  given  above,  especially  in  those  per- 
taining to  copper  and  silver.  Further  comment  on  prices  and  their  effect  upon 
]>roduction  is  reserved  for  later  pages,  under  the  heading  of  the  respective  metals. 

Some  fluctuations  took  place  in  tin'  piiMJuction  of  non-metallic  substances  in 
comparison  with  1915.  Brick,  sewer  pipe,  drain  tile  and  clay  products  generally 
declined,  both  in  quantity  and  value :  building  materials  other  than  brick,  such  as 
stone,  lime,  sand  and  gravel  showed  incre-ases,  but  Portland  cement  fell  off. 
Natural  gas,  which  now  competes  with  Portland  cement  for  the  leading  place  in 
the  non-metallic  list,  and  petroleum,  were  both  lower  in  production  than  in  1915. 
but  the  petroleum  product  was  worth  more  money.  Graphite,  quartz,  mica  and 
talc  all  increased.  Gypsum  declined.  Fluorspar  again  appeared  in  the  table  of 
})roduction.  Iron  pyrites,  the  mining  of  which  is  growing  year  by  year,  approached 
half  a  million  dollars  in  value  of  outjuit.  Calcium  carbide,  whose  production  ha-: 
largely  increased  by  reason  of  the  cstalili^jinicnt  at  \Velland  of  the  Fiiion  Carbide 
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Company's  plant,  was  dropped  from  the  list  of  mineral  products  in  1915.  The 
process  of  manufacture  pertains  more  to  the  electro-chemical  than  to  the  mineral 
industry,  and  the  limestone  and  coke,  from  which  it  is  made,  are  of  foreign  origin. 
the  former  largely,  and  the  latter  wholly. 

The  aggregate  value  of  the  mineral  production  is  reduced  by  excluding  from 
the  item  of  pig  iron  the  quantity  made  from  imported  ore.  Until  1915  the 
total  output  of  the  blast  furnaces  of  the  Province  was  given  in  the  table,  regardless 
of  the  origin  of  the  ore.  As  the  furnaces  work  for  the  most  part  on  ore  imported 
from  the  United  States,  it  .seemed  advisable  to  confine  the  figures  to  the  product 
of  domestic  ores. 

The  steady  growth  of  the  mineral  industry  of  the  Province  is  shown  by  com- 
paring the  value  of  the  production  say  every  fifth  year  since  1891,  the  date  at  which 
the  Bureau  of  ilines  was  brought  into  existence.     Following  are  the  figures: — 


Year. 


Value  Production. 

$ 


'    Growth 
per  cent.' 


1891. 
1896. 
1901. 
1906. 
1911. 
1916. 


4,705,673 
5,235,003 
11,831,086 
22,388,383 
41,976,797 
65,303,822 


I 

I 

i 11.2 

125.9 

1 

89.2 

87.4 

i 

' 55.5 


Appended  is  Table  I,  which  gives  in  summary  form  the  leading  statistics  re- 
garding the  mineral  production  of  1916: — 

TABLE  I— MINERAL  STATISTICS  OF  ONTARIO  FOR  1916. 


Product. 


Quantity. 


Value. 


Employees. 


Metallic. 

Gold   ounces 

Silver    " 

Copper  Ore    tons 

Copper  in  matte  (a)    " 

Nicltel  in  matte  (a)   " 

Iron  ore,  exported   " 

Pig  Iron  (6)    

Cobalt   (metallic;    lbs. 

Cobalt  oxido    " 

Nickel   oxide    " 

Nickel   (metallic)    " 

Other  Nickel  and  Cobalt  compounds  " 

Molybdenite   (concentrate.s)    .  .  " 

Lead    " 


Metallic   total 


497 

20,007 

1 

22 

41 
121 
118 
328 
601 
100 

42 
350 

24 
796 


,8.33 
,367 
,052 
,430 
,299 
,495 
,165 
,563 
,681 
,013 
,411 
,8.31 
,562 
,833 


10,339,259 

12,703,-591 

33,102 

8,3.32,153 

20,649,279 

.342,700 

1,646,010 

288,614 

473,713 

18,438 

17,847 

60.9.56 

26,393 

70,863 


2,600 

2,650 

90 

4,821 

352 

(i)  99 

403 


169 

65 


55,002,918 


11,249 


Wages. 


3.067.225 

2.. 538, 420 

25.948 

4.920.720 

.321,911 


(/-;  109,013 


379,506 


94,082 
35,844 


11,492,669 


(a)  Copper  at  18'/^  and  Nickel  at  25  cents  per  pound  in  the  matte. 
(6)   Production  from  Ontario  Iron  Ore  only. 
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TABLE  I— MINERAL  STATISTICS  OF  ONTARIO  FOR  1916.— Continued. 


Product. 


Quantity. 


A'aliir.  Employees. 


Wages. 


NON-MKTALLIC. 

.Visi'iiir,   white,  Kiay  and   other 

forms II''*- 

Asbestos    

Brick,  fancy,  pressed  nnd  paving    M 

Brick,  common 

Tile,  drain    

"       porous    firc|ir(i<ifiiiK'     •  •  ■  ■ 
Cement,  Porthuiil    libls. 


Corundum 

Feldspar    

Fluorspar    

Graphite,    rotined    

Gypsum,    crushed,   ground   and 

calcined   

Iron  pyrites   

Lime     

Mica    

Natural  gas   M 

Petroleum,    crude 

I'otterv    

Quartz     

Salt    

Sand  and  gravel    cu 

Sewer  pipe    

Stone,  tiuilding;  trap,  granite,  etc. 
Talc,  crude  and  jrround t 


tons 


bush. 

tons 

cu.Tt. 

.Imp.    gals 

. .  .  .       tons 

Yds. 


4,320,S!I0 

500 

.SI,  742 

60,441 

15,<):n 

4.4.51 

2,143.949 

67 

12,965 

l.2s:{ 

:i,44() 

36,668 

175,593 

1,4.53.254 

2()() 

17.9.53.:i!Mi 

6,890,6S1 


133,684 

128,935 

1.265,973 


11,810 


2110.103 

100 

318,942 

.509,5.59 

275,471 

176,9.53 

2,242,433 

8,(63 

42,159 

10,146 

249,586 

116,206 

471.807 
265,3.56 

.55.407 

2.404.499 

387.846 

87.025 
223.514 
700.515 
470.963 
216.749 
755.313 
111,489 


(c) 

341 
J,  329 

W 

659 

39 

119 

31 

227 

99 
117 

242 

51 

6,53 

(e)  105 

47 

94 

238 

344 

169 

736 

60 


(c) 

360 
209,253 

470,044 

428,774 

10,046 

33,063 

8,449 

133.960 

61.718 

111,368 

140.202 

28,102 

404.039 

83.012 

32,019 

.58.307 

208.673 

212,123 

111.644 

396,812 

32.434 


U) 


Total,  non-metallii 
Add  metallic    .  .  . 


10.300.904 
55.002,918 


5.705 
11,249 


3,174,402 
11,492,669 


Grand  Total  65,303,822 


16,954 


14,667.071 


(c)  Included  with  Cobalt  and  Xickcl  compounds. 

(d)  Included  with  pressed,  fancy  and  paving  Prick. 

(e)  Employees  and  wages  for  projiortion   of   domestic 

Ontario  refineries. 


rude   Petroleum  Jistillcil  in 


Table  II  presents  the  figures  of  i.nMlurtioii  I'ur  the  hist  live  years.  These  enable 
the  course  of  any  particular  branch  of  uiiiiiui;-  during  that  period  to  be  followed. 
Notwithstanding  the  business  depression  and  the  beginning  of  the  war  which  in- 
terrupted the  progress  of  the  industry  in  1911.  it  will  be  seen  that  on  the  whole 
there  has  been  a  decided  expansion,  the  annual  value  of  the  production  having 
more  than  doubled  during  the  time.  Gold,  nickel,  copper  and  cobalt  show  the 
large  increases  consequent  on  the  extensive  developments  which  have  been  going 
<in  in  the  mining  of  these  metals.  Iron  ore  production  is  at  best  stationary.  The 
decrease  in  pig  iron,  as  compared  with  former  years,  is  due  to  reporting  only  the 
|)roduct  from  domestic  ore.  The  yield  of  silver,  which  attained  its  maximum  in 
1911.  is  falling,  but  the  recent  increase  in  price  is  sustaining  the  annual  value.  The 
growth  of  the  figures  representing  the  value  of  the  cobalt  and  nickel  by-products  of 
the  silver-cobalt  ores  reflects  the  .steady  develoi)ment  which  has  taken  place  in  the 
treatment  of  these  ores  within  the  Province.  The  severe  falling  ofE  in  building 
materials.  Portland  cement,  etc..  is  a  natural  result  of  the  restriction,  amounting 
almost  to  entire  stoppage  of  construction  work,  since  the  outbreak  of  the  war.  The 
salt  indiistry  is  now  increasing  its  output,  and  the  mining  of  quartz  is  also  making 
considerable  progress.     Petroleum   continues  to   decline  slowly.     Xatural  gas.  for 
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tlie  time  beins.  appears  to  have  reached  its  maximum,  but  new  areas  continue  to 
be  brought  in.  The  rapid  growth  of  iron  pvrites  mining  is  due  in  part  to  the  war, 
and  the  scarcity'  of  vessels  for  transporting  copper  pyrites  and  sulphur  from 
Mediterranean  ports.  DiflRculties  in  transportation  have  also  had  their  ofTeot  in 
other  branches  of  the  industry. 


TABLE  n.— MINERAL  PRODUCTIOX,  liUi  TO  li»l(5. 


Product. 


1912 


1913 


1914 


1915 


1916 


$ 

4,.>58..518 
6.. 579, 094 
420.386 
1.840,492 
.5,2.50.8(i;5 


Metallic  :  $ 

Gold    i  2.114,086 

Silver    17.671.918 

Cobalt    310./81 

Copper    '  1.584,310 

Xickel    4,7,36,460 

Other     Nickel     and      Cobalt 

compounds     

Iron  ore 93,558         138.7.50; 

Pi „  iron  8,0.54.369     8.719.8921 

Lead ...::: 1.290 1 

Molvbdenite 

Platinum    80,736 

Palladium    147,23 


$ 

5.-529 

12.795 

.54{> 

2.081 

5.136 

45 

169 

7.041 


.767 
.214 
.479 
.332 
.,S04 

.189 
,427 
.079 


$ 
8.. 501 
12,174 

(a )     379 
3.926 

('.)I7.042 

9, 

171 

1.891 


391,     10, 
312     12, 
657 (n) 
018        8, 
230  ('')20 

227i 
345| 
400' 


14.099 


$ 
339 
703 
762 
305 
,685 

60 
342 
,646 
70 
26 


,2.59 
..591 
,327 
.  25.5 
..564 

.956 
.700 
,010 
.863 
.393 


Metallic  production   

Nox-Metallic  : 

Arsenic     

Asbestos    

Brick,  common   

•'        paving,  fancy,  etc.  .  . 

"        pressed     

Building  and  crushed  stone. . 

Calcium  carbide 

Cement,   Portland    

Corundum    

Feldspar    

Fluorspar     

Graphite     

Gjfsiim    

Iron  pyrites    

Lime     

Mica     

Natural   gas    

Peai  fuel 

Petroleum    (crude)    

Phosphate  of  lime   (apatite) 

Pottery     

Quartz    •  • 

Salt     

Sand  and  gravel    

Sewor   pipe    

Talc    

Tile,   drain    

"     porous   fireproofing    ,  . . . 


Non-metallic  production   .  .  .  . 
Add  metallic  production   .  . . 


34,799,743   37,. 507. 935 


79,297 


64.146 


3.178,2.50 
221 .986 
634.169 
9-53.839 
120,000 

3,365,6-59 


233,212 
28,916 


3.4-52 
243 
919 

1.1.37 
123 

4,105 

137 

67 


3-52 
119 

741 
1.53' 
lOOi 
4-55 
036 
142 


33,345,291   44.109,679'  55,002,918 


116,624 


148  ,,379 


65.076 

-50,246 

71,043 

381,672 

.57,384 

,268,022 

725 

344,. 5.37 


93 

92 

171 

390 

55 

,362, 

1, 

398, 


054 
627 
687 
600 
264 
021 
750 
051 


2.336.207 

2.37.440 

6.56.944 

1,088.862 

142.883  (r)  .. 
2.931.190       2 
65,730 
55,686 


763,-591 
1-58,515,  ) 
217,3501  i 
651,-593 

K) 


-534,-537 
31.398 
47.031 


-52,445 
179,-576 
4-50,251 


464,627 

61,3.58 

279,579 


130 
474 
233 
600 
125 
292 


87.1 
860 
372 
.567 
297 
340 
767 


13,541,869'  15,724,376 
34,799,743   37,-507,935 


Total   production    48, -341, 612!  .53.2.32.311 


(*) 


87.167 
221. 175  Id) 
264.722 
333,407 

40,402 
,346.687 

2.100  ,., 
.337, 867 1 
3,1.501,,, 

25,720 

82,544 
498,383 
151,909 
571,7-56 

74,-583  («•) 
277,530 


115,274 
190.422 
353,498 
244,9-53 
33,490 
,622,838 


300,219 


49,387 
142,3-54 
-585,022 
178,288 
.361,283 

85,325 
321,253 


]2,9.50.66/<      10,136.000 
33.345.291      44.109.679 


46,295,9-591     .54.245,679 


200,103 
100 
509.5-59 

318.942 

7-55.313 

2  i  2-12!  43.3 

8.763 

42.159 

10.146 

249.-586 

116.206 

471.807 

265.3.56 

.55,407 

2,404,499 


.387,846 


Cf) 


87,025 
223,. 514 

700,515 
470,963 
216,749 
111,489 
275,471 
176,953 


10.300,904 
55.(lo:i.!)18 


65,303,822 


o)  Cobalt  oxide  and  metallic  Cobalt. 
^b)   Nickel  in  matte,  oxide  and  metallic  Nickel, 
(c)   Eaw  materials  not  all  produced  in  Ontario, 

d)  Crude  GyT>sum  and  Gypsum  products. 
.e)  Crude  and  ground  Talc. 
(/)  Included  in  former  years  with  fancy,  pressed  and  paving  Brick. 


i<>i: 
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Table  III  sliow.s  the  total  |irinliu.tiiin  >>(  metals  and  metallireridis  .-\ilistanees 
since  mining  began  in  Ontario.  In  the  earlier  stages  of  the  industry  and  previous 
to  the  establishment  ul'  the  Bureau  of  Mines,  statistics  of  production  were  not 
■  itliciiiUy  or  s\steniaticalli|'  eollocteil.  Init  thf  ciutput  was  then  insignificant  a>  oom- 
])ni\t\  with  the  subsequent  period,  and  tlie  ell'ect  on  the  general  result  is  correspond- 
ingly small. 


T.VULK   111.— TUIAL   I'KoDLCTlO.N   Oi'  MKTAL.S  IX  OXT.\RIO. 


Met!.!. 


Value  to  end 
of  1915. 


Value.    1910.      Total  Value. 


Gold    

.Silver    

Platinum  and   Piillsidiuni    

Cobalt    ( « )    

Nickel    (b)    

Other  Cobalt   niid   Xickel  Compounds 

Copper    

Iron   Ore    

Pig   Iron    

Lead    

Zinc     

Molvbdenum    


Totfll 


i:« 


68 


.:i24 
.724 
2911 
.4I.S 
.442 

.^)4 
,(tS7 
,S.-)1 
898 
117 

92 


$ 

.:{,s9 

.9(l!l 
.7").") 
.(i(i:i 

.(ilM) 
,411) 
MIH 
.181 
.472 
.2911 
.411) 
.774 


l(t.:s;!9,2r)9 

12.7U:!..')91 

7<)2!:!27' 

2((,(i8."),.')()4 

()().9.i(i 

8.H()5.255 

342.700 

l.()4(),010 

70,8():i 

2ii'M)k' 


.341.318.232         .>5, 002. 91 8 


.33,6(i3.(i48 

1.51. 428.. iOO 

290.7.5-5 

3.180.990 

89,128.11)4 

115.372 

.33,4.52.(528 

8,193.881 

7().. 544. 482 

188,153 

92.410 

42.11)7 

39(5.. 321. 1.50 


(a)   Includes   metiillic   contents   of   Cobalt  Oxide. 
(*)  "  "  "  X'ickel  O.xidc. 

l.vijishti'wti. — The  \Vorknien'>  (_'oiiiiirii>ati(iii  Aet.  wliit-li  has  been  in  opera- 
tion since  .fanuarv  1.  191.5.  originally  jirovided  that  mine  operators  should  pay  to 
the  Board  ;5  ]ier  cent,  of  the  wages-roll  to  provide  funds  for  compensating  employees 
for  injuries  sustained.  The  rate  for  miners  was  reduced  to  2io  per  cent,  for  the 
year  1916.  The  .\ct  is  achieving  a  useful  ]iurpose  in  obtaining  speedy  adjust- 
ment of  compensation  for  injuries,  and  of  ridding  tlie  courts  of  actions  for  damages, 
in  many  instances  promoted  by  unscrupulous  practitioners  interested  in  obtaining 
costs  for  their  services. 

By  an  amendment  to  the  Mining  Act  the  Legislature,  in  April,  1916,  provided 
that  ■•  every  person  who  performs  labour  for  wages  in  connection  with  any  mine, 
mining  claim,  mining  lands,  or  works  connected  therewith,  shall  be  paid  such  wages 
at  intervals  of  not  more  than  two  weeks."  The  semi-monthly  pay  da}-  is  now 
practically  universal  in  the  mines  of  the  Province. 


Dividends.— Tim'mg  the  year  191(5  the  siun  of  .$4,431,750  was  distributed  as 
dividends  to  the  shareholders  of  gold  mining  companies,  and  $.5,-51 9. ^oT. 64  to  the 
shareholders  of  silver  mining  companies,  or  $9,951,007.64  in  all.  From  the  be- 
ginning of  the  modern  period  of  remunerative  metal  mining  in  Ontario,  the  divi- 
dends paid  by  gold  companies  have  amounted  to  $9. 786. 6"25  and  by  silver  companies 
$65,290,170.34.  a  total  of  $75,076,795.34.  The  gold  mines  at  Porcupine  were 
opened  in  1910.  and  the  silver  mines  of  Cobalt  in  1904.  If  to  this  sum  were  added 
the  dividends  paid   out  by  the  nickel-cfipper  companies,  tlic  aggregate  would   be 
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greatly  increased.  There  are  few  or  no  countries  in  the  world  whore  mining  of 
gold,  silver  and  nickel  can  be  carried  on  under  more  favourable  conditions  than  in 
Ontario. 

A  statement  in  detail  of  the  dividends  paid  by  gold  and  silver  mining  com- 
panies will  be  found  on  a  later  page. 

Effects  of  tfie  War 

The  efl'ectj  oi  the  war  upon  the  mining  industry  of  the  Province  have  been 
of  a  varied  character.  Demand  for  metals  and  other  substances  required  for 
mrnitions,  accompanied  by  higher  prices,  greatly  stimulated  production  of  nickel, 
copper,  iron,  steel,  lead  and  molybdenite.  Indirect  stimulus  was  given  to  the 
mining  of  iron  pyrites  through  the  dilWculty  of  obtaining  supplies  of  suli)Viur  from 
other  sources,  owing,  mainly,  to  the  diminution  of  shipping.  On  the  other  hand, 
the  scarcity  of  labour  already  existing  was  intensified,  and  higher  wages  became 
necessary.  The  cost  of  supplies,  practically  of  all  kinds,  underwent  an  enormous 
increase;  hence  working  expenses  could  not  be  kept  from  mounting. 

Nickel  and  copper  are  prime  necessaries  of  modern  warfare,  and  consequently 
have  been  and  remain  in  unprecedented  demand.  The  price  of  copper  rose  to 
heights  previously  unknown  to  the  j)resent  generation,  and  the  production  of  both 
metals  was  correspondingly  stimulated.  The  price  of  nickel  was  raised,  but  not 
in  proportion  to  that  of  copper.  Extraction  of  ore  and  output  of  bessemer  matte 
at  Sudbury  reached  the  highest  recorded  figures. 

Pig  iron  of  a  value  of  nearly  ten  millions  of  dollars  was  produced,  which  was 
not  far  short  of  double  the  value  of  the  output  of  1915,  and  the  quantity  of  .steel 
made  was  45  per  cent,  in  excess  of  that  of  the  latter  year.  The  total  quantity  of 
iron  ore,  domestic  and  imported,  charged  into  the  blast  furnaces  of  the  Province 
was  greater  than  in  any  previous  year. 

Ontario  has  not  as  yet  produced  much  lead,  but  the  conditions  in  1916  were 
favourable  for  working  such  deposits  as  she  possesses,  Canadian  prices  being  nearly 
50  per  cent,  higher  than  in  1915.  Tlie  output,  chiefly  from  a  recently  developed 
deposit,  equipped  with  a  smelter,  at  Galetta  near  Ottawa,  much  surpassed  that  of 
any  other  year. 

Molybdenite  continued  in  demand  owing  to  its  usefulness  in  making  high 
speed  tool  steel,  and  to  the  action  of  the  British  government  in  requisitioning  the 
supplies  throughout  the  Empire  at  a  fixed  price.  There  was  a  considerable  increase 
in  the  quantity  of  ore  raised  and  concentrates  produced,  and  there  are  now  three 
plants  for  concentrating  the  ore,  and  two  furnaces  producing  ferro-molybdenum  in 
the  Province.  A.  L.  Parsons,  in  this  volume,  gives  a  description  of  the  numerous 
molybdenite  occurrences  which  have  been  opened  in  Ontario. 

Iron  pyrites  is  abundant,  and  was  rai.'jed  in  much  increased  quantities  last 
year.  It  is  roasted  for  recovery  of  the  sulphur  required  for  making  the  sulphuric 
acid  needed  at  the  present  time,  among  many  other  uses,  in  the  manufacture  of 
explo.sives.  The  residue  after  roa.sting  is  iron  ore,  and  can  be  made  use  of  in 
making  pig  iron. 
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Advances  in   Ore  Treatment 

Tlic  tc'iiik'ni'v  ill  tliu  iiiiiu-ral  iiiiluslr^  of  Ontario,  iJiirticularly  in  the  metals,  is 
towards  the  production  of  tlic  finished  article,  as  contrasted  with  the  mcrf  mining 
and  selling  of  the  raw  ore  or  material. 

In  jrold.  tho  universal  practice  is  to  treat  the  ore  and  recover  the  metal  on  the 
spot.  This  is  in  part  due  to  the  fact  that  the  gold  ores  of  the  world  are  in  the  main 
of  low  ;;radi'.  ami  will  imt  hear  iinnecossarv  handling  or  freight  charges,  also  to 
gold  niilliim  Ix'iiig  I'casililc  in  .-mall  as  well  as  large  plants,  and  in  practically  any 
locality. 

At  the  outset  of  silvt-r  mining  in  the  Cobalt  district,  and  for  several  years 
afterwards,  the  custom  was  to  ship  the  ores  as  they  were  extracted,  and  mainly  to 
smelters  in  the  United  States.  High  grade  material  carrying  thousands  of  ounces 
]>cr  ton  ciiuld  he  sent  anywhere,  and  the  siliiious  nature  of  the  lower  grades  made 
them  ilesirablc  for  mixing  with  more  basic  ores  in  the  smelters  of  the  western  States. 
The  lirst  step  towards  greater  manipidation  in  the  Cobalt  camp  was  the  introduc- 
tion of  concentrators  for  the  low  grade  ores,  thus  obviating  the  necessity  of  paying 
freight  charges  on  worthless  material.  Itelining  works  were  established  at  Deloro, 
Thorold,  drillia  and  Welland.  where  ehea])  electrical  power  was  available,  and 
important  industries  were  developed  not  only  in  the  relining  of  silver,  but  in  the 
manufacture  of  whifa?  ar.senic,  and  of  cobalt  and  nickel  oxides.  More  recently  still, 
further  developments  have  been  made  by  tiii'  conversion  of  part  of  the  o.xides  pro- 
duced into  the'  metals  themselves  and  into  a  variety  of  their  salts,  such  as  the 
carbonate,  hydroxide  and  sulphate  of  cobalt,  and  the  sulphate  of  nickel,  also  by  the 
manufacture  of  stcllite,  which  has  come  into  considerable  demand  as  a  metal  for 
l\igh  speed  tools,  and  which  is  an  alloy  of  cobalt,  chromium  and  tungsten. 

Concurrently  with  the  growth  of  these  industries  outside  of  Cobalt,  important 
developments  have  taken  place  in  the  camp  itself.  Bullion  is  now  regularly  pro- 
duced both  from  high  grade  and  low  grade  ores,  and  some  remarkably  ingenious 
and  successful  processes  have  been  devised  to  meet  the  special  problems  presented 
by  the  Cobalt  ores.  More  recently,  flotation  processes  have  occupied  the  stage,  and 
are  already  largely  employed.  These  processses  will  enable  vast  heaps  of  tailings  to 
be  profitably  treated,  and  millions  of  ounces  of  silver  recovered  which  would  other- 
"wise  have  been  lost. 

Not  much  has  yet  been  actually  accomplished  in  the  treatment  of  copper  ores. 
All  the  purely  copper  ore.  for  instance,  raised  last  year  was  shipped  to  outside 
smelting  plants,  chiefly  in  British  Columbia,  except  the  ore  at  the  Bruce  Mines, 
•which  the  Mond  Nickel  Company  extracted  and  used  as  a  flux  in  its  converters  at 
Coniston.  A  smelter  was  built  near  Thessalon  some  years  ago,  but  never  did  much 
work,  and  a  proposition  has  been  mooted  to  convert  an  idle  iron  blast  furnace  at 
Midland  into  a  smelter  for  copper.  However,  the  nickel-copper  refinery  of  the 
International  Nickel  Company  now  going  up  at  Port  Colborne  will  soon  be  turning 
out  copper,  either  in  the  refined  form  or  in  the  next  stage  to  it. 

The  nickel  industry,  too.  has  undergone  a  considerable  evolution  since  its 
establishment.  At  first  low  grade  matte  only  was  made,  containing  say  20  per 
cent,  of  nickel  and  copper.  Subsequently,  bessemer  converters  were  employed,  and 
the  metallic  contents  of  the  matte  increased  to  about  80  per  cent.     Small  plants. 
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with  additions  built  from  time  to  time  as  necessities  required,  jiaxc  wav  to  works 
of  great  size,  equij^ped  with  all  uunlern  devices  and  machinerv.  hi  the  Sudbury 
smelters,  as  in  the  silver  mills  at  Cobalt,  skilled  metallurgists  and  engineers  have 
installed  special  processes  to  meet  special  requirements.  The  late  D.  H.  Browne 
applied  the  use  of  powdered  coal  to  the  reverberatory  furnace,  and  took  a  step 
in  advance  which  has  been  followed  in  the  great  copper  smelters  of  the  West.  The 
substitution  of  the  acid  for  the  basic  converter,  the  use  of  the  sintering  furnace  for 
fines,  the  partial  elimination  of  the  open  roast  heap  for  green  ore,  and  other  im- 
provement*, testify  to  the  desire  of  the  nickel-eopjier  companies  to  keep  fully  abreast 
or  even  in  advance  of  the  times.  Mention  has  already  been  made  of  the  refinery 
being  built  by  the  International  Nickel  Company,  which  is  to  have  a  capacity  of 
7,500  tons  of  refined  nickel  per  annum  that  will  probably  be  increased  in  the  near 
future.  And  when  the  jilans  of  the  British  America  Nickel  Corporation  are  fully- 
carried  into  effect,  tliere  will  be  two  nickel  refineries  in  operation  of  capacity  equal 
to  the  demand  for  the  metal  from  the  entire  British  Empire. 

A  company  has  also  been  formed  for  the  manufacture  nf  nickel-copper  steel 
direct  from  the  Sudbury  ore.  recent  investigations  and  experiments  having  shown 
that  the  prejudice  against  the  jjrescnce  of  a  moderate  proportion  of  copper  in  steel 
is  not  justified  by  the  facts.  The  next  logical  step  in  the  development  of  the  nickel 
industry  will  be  the  establishment  of  plants  for  the  making  of  nickel  steel,  either 
from  imported  or  domestic  iron  ore  if  the  latter  can  be  had  in  sufficient  quantity. 

The  beneliciation  of  low  grade  magnetic  iron  ore  has  been  attempted  by  a 
varietj-  of  processes,  and  in  tliree  ])lai-es  at  least  with  a  considerable  degree  of 
success.  At  Trenton  a  eoncentration  plant  on  the  magnetic  principle  has  treated  a 
considerable  quantity  of  ore  fnim  the  Bessemer  and  Childs  mines  in  Hastings 
county,  and  at  Moose  Mountain  the  leani^r  ores  of  tliat  mine  havr  been  concentrated, 
alsof  magnetically,  and  marketed  in  l)riquette  form.  The  sidcritic  ores  of  the 
Magpie  mine,  and  also  some  of  the  higli  suljiliur  material  from  the  Helen  mine, 
have  been  roa.sted  and  rendered  amenable  lor  use  in  the  blast  luniace.  The  Magpie 
ore  after  treatment  carries  about  2  per  cent,  of  manganese  and  ')3  per  cent,  of 
metallic  iron,  and  is  in  good  demand  from  United  States  furnaces.  Ontario  blast 
furnaces  in  1916  made  nearly  700,000  tons  (if  pig  iron,  but,  as  fdrnicrly.  nmch  the 
smaller  proportion  of  the  iron  ore  charged  intu  them  came  (nnw  tlic  iniiies  of  the 
Province,  the  remainder  being  from  the  United  States. 

^  Molybdenite  and  lead  have  not  figured  very  largely-  in  Ontario  so  far.  The 
making  of  war  munitions,  however,  has  for  the  time  being  stimulated  the  demand 
for  both  metals,  and  reference  has  already  been  made  to  the  increased  workings  for 
them.  Concentration  j)lants  for  molybdenite  have  been  followed  by  the  in- 
.stallation  of  plants  at  Orillia  and  Belleville  for  the  manufacture  of  ferro-molyb- 
denum,  the  form  in  which  it  is  used  by  steel  makers.  Formerly,  the  English 
supply  of  ferro-molybdenum  came  entirely  from  (iermaiiy.  .\nother  ferro  com- 
pound, ferro-silicon,  is  biiiig  made  on  an  extensive  scale  by  I-'.lectro  ]^Ietals.  Limited, 
at  Welland. 

A  smelter  for  the  production  of  pig  lead  has  been  installed  at  (Jalctta  on  the 
Ottawa  river,  to  treat  the  ore  raised  from  the  lead  mine  at  tliat  jdace.  About 
400  tons  of  lead  were  made  last  vear. 
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Pro(fress  in  Non-Metallic  Industries 

111  the  iioii-iiiftallic  Ijiiiiiclas  <>i  tlie  iiulu.-tn,  ili-\il(>iiiuuiit  towards  lliu  liiglier 
stages  is  not  disteriiible  to  the  same  extent,  ami  is  perliaps  not  to  be  exj>eeted,  since 
many  of  the  proilucts  go  into  use  practically  in  the  form  in  which  they  are  extracted. 
Some  advances,  however,  are  being  made. 

In  llie  realm  of  clay  goods,  porous  hollow  tile,  u.sed  chiefly  for  flooring  and  wall 
construction  in  steel-frame  buildings,  is  increasing  in  importance,  and  Ontario 
clay  workers  are  now  making  a  high-class  product. 

(.'eineiit  tile,  brick  and  Imilding  blocks  are  also  bcijig  iiinic  largely  made  than 
formerly.  Salt,  which  until  a  short  time  ago.  was  used  only  as  such,  is  now  being 
subjected  to  electrolysis  in  the  natural  brine  by  the  Canadian  Salt  Company  for 
the  production  of  caustic  soda  and  bleaching  powder. 

Feldspar,  for  the  most  jiart.  exported  to  be  ground  and  used  in  the  pottery 
and  enamel  led- ware  trades  of  New  .Jersey  and  Ohio,  has  been  employed  in  the  manu- 
facture of  wall  and  floor  tiles  at  Kingston.  Attempts  ha\e  been  made  to  ]>ut  the 
potash  constituent  of  feld.spar  in  soluble  form  and  so  make  it  available  for  fertiliz- 
ing purposes,  but  so  far  the  process  has  not  been  worked  in  a  commercial  way. 

Iron  pyrites  has  long  been  used  in  the  manufacture  of  sulphuric  acid  at 
Sulphide,  where  the  Nichols  Chemical  Company  has  a  mine  and  plant. 

The  grinding  ami  preiiaratinii  ol'  talc  fur  a  variety  of  uses  is  in  successful 
operation  at  ilailoc.  also  the  milling  ami  relining  of  graphite  at  the  Black  Donald 
mine  near  Calabogie.  and  by  the  (Jlobc  tirapliite  ('oni]iany.  Port   Klmsley. 

Quartz  and  quartzite  arc  raised  for  use  in  the  making  of  ferro-silicon.  and  in 
the  conversion  of  low  grade  to  Bessemer  nickel-copper  matte. 

Importance  of  Hydraulic   Power 

Til  the  absence  of  coal  mines  in  this  I'rovinee.  and  tiie  scarcity  and  high  cost 
of  coal  imported  from  the  I'nited  States,  it  is  higlily  important  to  the  mineral  in- 
dustry that  it  can  for  the  greater  part  employ  electric  power  in  its  mines  and 
plants.  Hitherto,  the  requirements  of  the  several  mining  districts  of  the  north  and 
northwest  portions  of  the  Province  have  been  met  by  power  developed  from  falls 
situated  on  near-by  rivers.  .\s  the  mines  became  more  numerous  and  their  power 
requirements  greater,  there  have  been  times  when  the  supply  of  ])ower  was  not 
equal  to  the  demand.  Such  a  situation  held  back  the  development  of  the  Kirkland 
Lake  gold  district,  where  relief  has  now  lieoii  gi'anted  by  the  extension  of  the 
transmission  lines  from  Cobalt.  Even  in  Poreu])iiic  there  is  no  plethora  of  de- 
veloped power,  and  in  the  Sudbiiiy  area  prartically  all  of  the  important  falls  have 
been  developed  and  are  being  made  u.se  of.  For  the  uses  of  the  British  America 
Nickel  Corporation,  it  is  proposed  to  develop  the  Chaudiere  falls  on  the  French 
river  near  its  exit  from  Lake  Nipissing.  The  Canadian  Copper  Company  has  at 
present  under  way  a  seheme  for  procuring,  a  greatly  increased  supply  of  power  from 
the  Spanish  river,  which  will  involve  a  considerable  stretch  of  the  river  above  High 
falls,  the  present  source  of  supply,  and  the  ex|>eiiditure  of  a  large  sum  of  money. 
For  refineries  and  the  operation  of  clieinical  or  mauufacturing  industries  of  a 
mineral  type,  the  advantages  of  the  neighbourhood  of  Niagara  Falls  are  undoubtedly 
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great,  as  is  proven  by  the  very  extensive  growtli  of  industries  of  this  kind  on  both 
sides  of  the  river.  For  phuits  of  other  kinds  also,  such  as  pulp  and  paper  mills, 
abundance  of  liydraulic  power  is  required  in  northern  Ontario,  and  the  control 
and  regulation  of  the  rivers  of  this  region  is  a  matter  of  much  moment  in  the 
economic  development  of  the  Province.  The  mining  industry  is  well  served  by  the 
rivers  of  the  north. 

The  water  powers  held  under  lease  from  the  Crown  produced  a  revenue  of 
$27,225  for  the  fiscal  year  ending  31st  October,  1916. 

For  details  as  to  the  various  producing  properties,  metallic  and  non-metallic, 
and  the  field  developments  in  progress,  reference  should  be  had  to  the  reports  of 
the  Cliief  Inspector  and  assistant  Inspectors  of  Mines,  printed  under  the  title 
"  Mines  of  Ontario." 

Gold 

The  world's  gold  production  for  1916  is  estimated  as  £95,725,000.  This  is  a 
decrease  of  about  £2,000,000  as  compared  with  1915,  which  was  the  highest  on 
record.  Two-thirds  of  the  entire  yield  is  produced  in  the  British  Empire.  Africa 
yields  47  per  cent,  of  the  whole  production,  of  which  41.25  per  cent,  comes  from 
the  great  mines  of  the  Kand. 

The  gold  mines  of  the  Province  in  1916  yielded  497,833  fine  ounces  of  gold,  as 
against  411,588  ounces  in  1915,  an  increase  of  20  per  cent.  Most  of  the  gold 
came  from  the  mines  of  the  Porcupine  area,  but  there  were  contributors  also  from 
Kirkland  lake,  ilunro  township  and  Long  lake.  The  schedule  which  follows  gives 
the  production  of  the  several  mines.  A  few  ounces  of  gold  were  obtained  from 
the  non-nickeliferous  copper  ores  shipped  from  the  northwestern  part  nf  the  Pro- 
vince to  British  Columbia,  and  from  other  casual  sources. 

Of  tlie  mines  on  the  list  the  first  seven  are  in  (lie  I'orcujiini;  camp.  These 
produced  a  total  of  452,995  ounces  or  90  ]ier  cent,  of  the  whole.  The  Tougli-Oakes 
is  at  Kirkland  Lake,  where  several  other  ])r()mising  proi>crties  are  preparing  to 
enter  the  producing  class.  Croesus  is  in  the  township  of  Munro  which,  like 
Kirkland  Lake,  lies  some  distance  east  of  Porcu]nne.  between  the  line  of  the  Timis- 
kaming  and  Northern  Ontario  railway  and  the  l)ouiidary  of  Quebec.  The  plant 
here  was  destroyed  by  fire  in  August,  1916,  with  disastrous  loss  of  human  life. 
Mining  was  not  resumed  until  about  the  end  of  the  year.  The  Long  Lake  mine, 
owned  by  the  Canadian  Exploration  Company,  Limited,  is  situated  near  Naughton 
station  on  the  Sault  liraneh  of  the  Canadian  Pacific  railway.  It  is  peculiar  among 
the  gold  mines  of  the  Province  in  being  apparently  isolated  from  other  known 
auriferous  deposits.  The  Long  Lake  mine  closed  down  on  the  last  day  of  July, 
and  only  diamond  drilling  has  been  carried  on  since.  The  area  in  this  ncighliour- 
hood  was  examined  during  the  year  on  behalf  oi'  tlic  liureau  of  Mines  by  Prof. 
M.  B.  Baker,  of  Queen's  University.  Kingston.  \vliii>r  rc|i(irt  will  be  foniul  in 
another  part  of  this  volume. 
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Till,'  pruduction  of  ihc  various  gold  mines,  the  tonnage  of  ore  treated  and  other 
partieiilars,  are  siiown  in  the  following  tahle: — 


TAHI.K   IV.— COLD   .\ll.\IMi   IN    llUii. 
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miUnl. 
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12.81)0 
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16.814  77 
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8    42; 

4  84 
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4  81 
4  II) 
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800,000 
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t.3!l7,i5UI 
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(o)  Incluili'S  Mclntyrc-.Iupilor  anil  .Mcliilvri— Extension. 

(*J  Tons  raisfil. 

'c)  Small  producers,  slacr.  copper,  ores.  eli-. 

(*')  .Vvenige  of  mines.  1  to  9  inclusive. 


The  gold  production  of  the  rrovinee  and  of  tlie  Poroupine  area  respectively, 
for  the  last  seven  years,  are  shown  by  the  figures  appended.  It  will  be  seen  that  the 
Porcupine  mines  have  supplied  very  much  the  larger  share. 


Yo:u: 

T. 

till    I'liiilui-tiiiii. 

Pciiiiijiiiir. 

I'crciMitat;"   tnim 
Porcupine. 

1910.  . 

1 

68,498 

42,637 

2,114,086 

4,558,518 

5,529,767 

8,501,. -591 

10,339,259 

:!5.5:!9 

i.5.4:;7 

1.7;i(1.62^ 

4.2!)i.ii:; 

5.19i),791 
7,536,275 
9,397.5.'!(i 

51   S 

1911.  . 

36  2 

1912.  . 

81   8 

191.;.  . 

94  1 

1914.. 

93.8 

1915. . 

88.6 

1916. . 

90 .  S 

The  development  of  ^he  Porcupine  gold  camp  has  been  very  satisfactory,  and 
the  eharaeteristics  of  the  deposits  there  are  such  as  to  warrant  the  expectation  that 
the  mines  will  have  a  rea.sonably  long  life.  But  it  is  not  risking  mucli  to  say  that 
other  gold  areas  in  northern  Ontario  whieh  are  noAV  in  the  development  stage  will 
ere  lung  be  contributing  their  (|Uota  of  bullion.  Already  one  field,  that  at  Kirkland 
lake,  where  the  Tough-Oakes  mine  is  sitiuited.  is  making  a  substantial  prodnetion. 
and  several  new  properties  there  now  in  various  stages  of  development,  are  likely 
to  add  to  the  total.  Additional  areas,  such  as  Bo.stou  Creek,  West  Shining 
Tree,  Kowkash  and  Dryden.  are  ]>assing  through  the  earlier  stages  in  the  evolution 
of  a  new  gold  camp.  The  old  St.  Anthony  mine  at  Sturgeon  lake  has  become  the 
property  of  New  York  investors,  who  are  opening  it  up  aiul  who  appear  to  be 
satisfied  that  it  will  prove  a  profitable,  though  ]ierha])s  not  a  large,  mine.  There 
are  prospects  in  the  Seine  river.  Lake  of  the  Woods.  Larder  lake  and  eastern 
Ontario  areas,  which  are  by  m  means  de.-ititute  of  merit,  and  it  may  yet  prove  that 
some  of  these  old  fields,  though  for  the  ])re.<ent  iille.  will  come  again  into  action. 
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The  latest  gold  finds  are  in  the  township  of  Powell  and  Cairo,  in  the  Montreal 
river  Mining  Division.  At  Bourke's  siding  in  the  township  oi  Maisonville.  also, 
good  samples  of  gold  ore  have  been  found,  but  so  far  there  has  been  little  work 
done. 

It  is  one  of  the  aims  of  the  Bureau  of  Mines  to  obtain  and  pulilish.  in  the  (.•ailv 
stages  of  their  development,  reliable  data  regarding  the  geology  and  mineralogy  of 
newly  located  mineral  areas.  In  pursuance  of  this  policy,  Ellis  Thomson  was 
commissioned  last  year  to  make  a  preliminan-  examination  of  the  Dryden  gold  area, 
and  P.  E.  Hopkins  continued  his  work  in  the  Kowkash-Tashota  field  on  the 
National  Transcontinental  railway  northeast  of  Lake  Nipigou.  A.  G-.  Burrows 
also  made  a  general  reconnaissance  along  the  line  of  the  Canadian  Xorthern  rail- 
way eastward  of  Lake  Xipigon.  The  reports  of  these  gentlemen  are  printed  in  this 
volume,  and  are  accompanied  by  geological  maps  of  the  respective  areas. 

Experience  shows  that  very  practical  assistance  can  be  given  the  prospector  by 
furnishing  him  with  a  map  of  a  newly  found  mineral  belt,  and  providing  him 
with  a  key  to  the  geological  significance- of  its  rock  formations.  A  map  of  this 
kind  with  marginal  annotations  is  more  convenient  of  reference,  more  easily  carried 
in  the  field  than  a  printed  volume,  and  serves  almost  ever}-  purpose  of  the  latter. 

Eollowing  is  a  list  of  the  productive  gold  mines  last  year: — 

PRODUCING  GOLD  JUINES,  191(J. 


Name  of  Company. 


Name  of   Mine. 


Locality. 


P.O.    Address    of 
Manager,  etc. 


Canadian  Exploration  Company, 
Limited   

Croesus  Gold  Mines,  Limited 

Dome  Mines.  Limited    

Dome  Lake  Mining  and  Milling  Com-i 
pany,  Limited 

HoUinger  Consolidated  Gold  Mines, 
Limited     . ; 

Mclntyre-Porcupinc   Mines.   Limited. 

Porcupine  Crown  Mines,  Limited  .  .  . 

Porcupine  Vipond  Mines,  Limited  .  .  . 

Schumacher  Gold  Mines.  Limited   .  .  . 

Tough-Oakes  Gold  Mines,  Limited. 


Long  Lake  

Croesus  

Dome    

Dome  Lake   .... 

HoUinger    

Mclntyre    

Porcupine  Crown 

Vipond    

Scliumaclier    .... 
Tough-Oakes    . . . 


Long  Lake    ....  Naughton. 

Munro  township.  Mathesou. 

Porcupine South  Porcupine. 

Porcupine South  Porcupine. 

Porcupine Tinimins. 

Porcupine Scliumaclier. 

Porcupine Timmins. 

Porcupine Tinimins. 

Porcupine Sdnimacher. 

Kirklaud  Lake..  Kirkland  Lake. 


Silver 

The  silver  mines  of  the  Province  produced  and  shipped  30,007,367  fine  ounces 
of  silver,  compared  with  34.82.3,660  ounces  in  1915.  There  was  thus  a  consider- 
able falling  off  in  quantity,  amounting  to  24  per  cent.  On  the  other  hand,  the 
money  value  of  the  output  was  greater  than  in  1915,  being  $12,703,591  as  against 
$12,174,312,  an  increase  of  4.3  per  cent.  The  better  prices  prevailing  for  silver 
last  year  influenced  the  companies  to  maintain  a  high  standard  of  production,  not- 
withstanding the  difficulties  created  by  the  labour  shortage  and  the  increased  cost 
of  supplies.  The  average  price  for  fine  silver  in  New  York  was  65.661  cents  per 
ounce,  as  compared  with  49.69  cents  in  1915.  The  lowest  figure  was  55.875  cents, 
and  the  highest  77.25  cents.  The  large  demand  for  silver  is  in  part  due  to  the  re- 
quirements of  the  belligerent  countries,  where  silver  is  being  coined  to  replace  gold 
withdrawn  from  circulation. 


1917 


Statistical  Review 


1^ 


According  to  camps,  the  output  was  as  l'ollow.s: — • 

Ouuces. 

Casey  township   145,900 

South  Lorrain   77,280 

Gowganda    .'!8.3,39;! 

Cobalt  proper    19,008,517 

Silver  recovoroil  from  gold,  ooppci-  ami  load  nio.s    92,277 

Total    20,007,367 

The  mines  sending  out  niorr  tliaii  one  million  ouncQg  of  silver  were: — 

Ounces. 

Nipissing    3,819,768 

Tomisite-Citv    3,115,637 

Kerr  Lake 2,527,062 

Coniagas   1,816,287 

McKinley-Darragh-Savage    1.055,959 

Those  shipping  less  than  a  million  ounces,  but  more  than  half  a  million  were: 

Cobalt  Lake 994,608 

Temiskaming    873,507 

La  Rose  Consolidated   830,707 

O'Brien    770,068 

Seneca-Superior    675,302 

Beaver  Consolidated   567,993 

Penn-Canadian    518.585 

Table  VI  gives  the  total  production  of  silver  from  the  Cobalt  mines  since  they 
were  opened  in  1904,  classifying  the  .shipments  as  ore,  concentrates  and  bullion. 
It  must  be  understood  tha»the  table  deals  with  shipments  as  they  leave  Cobalt  camp 
for  outside  points,  whether  in  Ontario  or  the  United  States,  and  not  with  inter- 
camp  movements  of  ore,  as  for  instance  from  a  mine  to  a  concentration  or 
refining  plant  in  Cobalt  itself.  A  very  large  part  of  the  shipments  from  Cobalt 
goes  to  the  refining  plants  in  older  Ontario,  where  the  silver  is  recovered  as 
merchantable  bars,  and  the  other  constituents  of  the  ore  obtained  as  metallic  cobalt 
and  nickel,  refined  oxides  and  alloys  or  other  products  of  cobalt  and  nickel.  The 
arsenic  is  produced  as  white  arsenic,  and  now  also  in  the  metallic  form. 

The  table  is  as  follows : — 


TABLE  V— SILVER  PRODUCTION.  COBALT  MINES.  1904  TO  1916. 


Yeai. 

No.  of 
Prodac- 

ing 
Mines. 

Shipments  and  Silver  Contents. 

Total. 

*Iin'" 

Concentrates. 

^-„ri    Bullion. 

Ounces. 

Value. 

1904 

4 

Tons. 

158 

Oz. 

206,875 

Oz. 

1,309 

1,143 

1,013 

677 

736 

Tons. 

Oz. 

Oz.              Oz. 

;  206,875 
2,451,366 
5,401,766 
10,023,311 
19,437,875 
25,897  825 
39,645,181 
31,507,791 
30,243,859 
29,681,975 
95,162,841 
54,746.534 
19.915.090 

$ 

111.887 
1,360,503 
3.667.551 
6.155  391 
9.133.378 
12.461.576 
15.478,047 
15,953,847 
17,408,935 
16,553,981 
12,765,161 
12,135.816 
12.643.175 

1905 

16 
17 
28 
30 
31 
41 
34 
30 
35 
32 
24 
2S 

2.144 

■3   «1    .^56 

1906 

5.335     1       5.401.766 

1907 

14.788 

10,023  311 

1908 

24  487 
27,729 
27,437 
17,278 
10  719 
9,861 
4,803 
2,865 
2,177 

18,022,480 

22.436.355 

22.581.711 

SO. 318, 626 

15,395,504 

13,668,079 

6,504,753 

6,758,286 

4  679,500 

1.137 

1,415,395 
3,461,470 
7,082,834 
8,056,189 
9,768,228 
8,489,321 
8,915,958 
10,001,548 
7,598.011 

1.244    

1909.... 

1910 

1911.... 
1912.... 
1913.... 
1914.... 
1915.... 
1916.... 

809  '    2,948 
821  1    6,S45 
1,176       9,375 
1,436      11.214 
1..386      11.016 
1.511      12,152 
2.359      11,996 
2,146       8,561 

1.174    

1.030  980.633 
858  3.132.976 
871  1  5,080.127 
770  1  7  524.575 
733  1  9,742,130 
834  7  986,700 
S87          7,644,579 

149,280 

148,441.605 

994 

75,244 

64,788,954 

135,829.548 

! 
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The  average  annual  production  of  silver  from  the  mines  of  Cobalt  until  the 
end  of  1916  was  10,G10_,'v9"i  ounces,  very  nearly  the  output  for  last  year.  A  glance 
at  the  table  will  show  that  the  production  grew  very  rapidly  in  the  earlier  years  of 
the  camp,  reaching  the  maximum  in  1911.  Since  then  there  has  been  a  decrease 
year  by  year,  but  tlie  falling-offi  has  been  at  a  slower  rate  than  was  the  rise.  So 
far,  the  curve  depicting  the  decline  in  the  yield  of  Cobalt  has  been  much  flatter 
than  that  representing  the  increase. 

Shipments  of  ore  and  concentrates  from  Cobalt  to  refineries  in  the  United 
States  comprised  364  tons  of  ore  carrj'ing  408,014  ounces,  and  3,700.35  tons  of 
concentrates  carrying  1,629,841  ounces — a  total  of  2,037,855  ounces  of  silver. 

The  Flotation  Prociss 

Doiibtless  the  process  of  flotation  for  the  concentration  of  low  grade  ores  is 
one  of  the  most  important  developments  of  modern  metallurgy.  It  has  been  found 
adapted  to  the  treatment  of  the  heaps  of  tailings  which  have  accumulated  round 
the  mines  of  Cobalt,  as  well  as  to  the  leaner  wall  and  mine  rock,  and  its  effect  in 
prolonging  the  life  of  the  silver  mining  industry  there  will  undoubtedly  be  con- 
siderable. Material  incapable  of  being  treated  by  ordinarj-  gravity  methods  is 
susceptible  to  the  flotation  process,  and  what  was  formerly  waste  is  now  a  source 
of  profit.  There  is  a  description  of  the  flotation  process  as  applied  to  the  Cobalt 
ores  in  that  part  of  this  Eeport  dealing  with  the  Mines  of  Ontario. 

The  bitterly  contested  ligitation  regarding  the  respective  rights  of  rival 
jjatentees  and  claimants  has  for  some  time  deprived  the  mining  industry  of  the  full 
use  of  this  remarkable  iuveniiou,  and  the  probability  is  now  that  these  rights  are 
largely  settled,  the  successful  contestants  will  try  to  recoup  themselves  for  tiioir 
expenses  by  charging  roundly  for  the  privilege  of  using  the  process. 

The  introduction  of  flotation  has  led  to  a  demand  for  oil  of  a  quality  required 
in  the  process.  Experience  has  shown  that  to  produce  the  necessarj'  froth,  a  pro- 
portion of  pine  oil  is  desirable,  if  not  indispensable.  This  has  so  far  come  from 
the  southern  States,  but  the  demand  has  brought  about  an  increase  of  price,  and 
also,  it  is  said,  a  deterioiation  of  qualitT.\  Successful  efforts  have  been  made  to 
obtain  this  oil  from  Canadian  woods,  stumps  of  the  red  pine,  whidi  abound  in  the 
forests  of  the  north  where  lumbering  operations  have  been  carried  on,  having  ])een 
found  to  yield  oil  well  suited  for  the  purpose.  More  recently  it  has  been  shown 
that  an  oil  obtained  from  the  distillation  of  hardwood  in  charcoal  plants,  heretofore 
of  little  value,  is  well  suited  for  flotation  processes. 

Extraction  by  flotation  is  subject  to  peculiar  fluctuations  in  its  results,  from 
causes  which  are  not  as  yet  thoroughly  understood.  As  experience  with  the  process 
accumulates,  its  operation  will  tend  to  become  standardized.  At  the  McKinley- 
Darragh-Savage  mine,  slimes  finer  than  200-mesh  were  treated  by  flotation,  the 
average  contents  of  the  "  heads  "  for  seven  months  being  6.78  ounces  per  ton.  A 
saving  of  T1.37  per  cent,  of  the  silver  was  made,  the  "tails"  carrying  an  average 
of  1.909  ounces  per  ton.  The  average  contents  of  the  concentrates  produced  was 
262  ounces  of  silver  per  ton.  The  chief  economic  minerals  recovered  were  argentite, 
7>roustite.  pyrargyrite  and  metallic  silver.* 

*  Eeport  by  Arthur  A.  Cole  on  tho  Mining  Industri*  in  that  part  of  Xorthpm  Ontario 
sened  by  the  T.  &  X.  O.  railway,  1916,  p.  22. 
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Kt'liiiiiii;  of  (ire  and  i-unci'iitmUs  |iiiii1ii(im1  at  Col)nlt  was  carried  on  thri)U<j;li- 
oiii  llic  year  liv  the  1'ollowintr  coiii])aiiies,  namely,  Coniaf,'as  Heduction  Cuni(iany, 
Jjiniited.  at  Tliorold,  Deloi-o  Smell  inj:  and  Kelining  Company,  at  Deloro,  and 
Metals  f"Iicniir:il.  Liniitpd.  at  WcIImihI.  'I'ln'  plants  of  the  first  two  companies  are 
operated  lariiely  on  iiiirli  irrade  ore  and  eoncentratcs.  and  while  recovery  of  silver 
is  the  primary  ]ntr]iose.  they  also  ol)taiii  the  arsenic,  cobalt  and  nickel  constituents 
which  tile  raw  inalerials  contain.  These  are  produced  in  commercial  form  as 
white  arsenic  and  eobait  and  nicl<(>l  oxides.  Both  now  refine  the  oxides  to  ol)tain 
iiietallie  eolialt  :  at  Ocldro  metallii'  nieki'l  and  also  the  itlloy  stellite  are  produced; 
nnd  at  Tlinrold  inclallic  ar.senic.  Al  tiie  works  of  ^letals  Cheniieal.  Ivimitcd,  are 
treated  only  low  grade  ores  and  residues  from  the  silver  mills  at  Cobalt,  con- 
sequently the  silver  output  of  this  company  is  negligible.  Crude  arsenic  only  is 
obtained,  but  a  considerable  range  of  cobalt  and  nickel  compounds  is  produced. 
These  compri.se  the  refined  oxides  of  both  metals,  carbonate  and  sulphate  of  cobalt, 
and  sulphate  of  nickel.  In  the  manufacturing  process,  the  oxides  are  first  obtained, 
which  serve  as  the  raw  materials  for  the  sub-sequent  forms.  Nickel  .sulphate  is 
coming  extensively  info  use  in  the  hydrogenization  of  liqiiiil  oils  or  fats,  especially 
in  the  manufacture  of  soa]). 

The  figures  given  below  show  that  over  a  miilion  dollars"  worth  of  products 
were  obtained  at  the  refineries  from  the  material  treated,  or  an  average  of  $136  per 
ton,  altogether  exclusive  of  the  silver  product,  which  had  a  value  of  $723  per  ton. 

The  table  is  significant  of  the  development  which  has  taken  place  in  the  home 
metallurgy  of  the  silver-cobalt  ores  since  the  mines  ofCobalt  were  opened.  Adding 
the  bullion  produced  at  these  refineries  to  that  obtained  at  the  mills  in  Cobalt  itself, 
it  will  be  seen  that  oiit  of  a  total  of  19,915,090  ounces  of  silver  contained  in  the 
ores  raised  at  Cobalt  in  1916.  no  less  than  17.:110.09.")  ounces  were  refined  in 
Ontario,  or  87  ])er  cent,  of  the  entire  iiroduction. 

Following  is  the  table: — 

OPEEATTOX  OF  OXTARTO   STLVP^R-COBAT.T  RKFIXERIKS.   miG. 

I'rotluct.  Quantity.  Value. 

Ore,  Concentrates  and  Residues  treated    tons  7,771                  

Silver  reeovered    tine   ounces  9,665,51(;  5,618,237 

Arsenic,  White,  shipments    lbs.  4,0.5S,S22  186.509 

Arsenic,  Crude,  shijinients    "  179,955  5,387 

Arsenic,   Metallic,   shipments    "  82,703  8,207 

Cobalt  Oxides,  shipments   "  691,681  473,713 

Cobalt  Carbonate  and  Sulphate,  shipments "  60,943  19,115 

Cobalt,  Metallic,  shipments    "  328,563  288,614 

Nickel  Oxide,  sliipments   "  100,013  18,438 

Nickel   Sulphate,   shipments    "  232,450  18,868 

Nickel,  Metallic,   shipments    "  42,411  17,847 

Cobalt  and  Nickel  Oxides,  not  separated,  shipments   "  57,437  22,973 

Total  value  of  products   $6,677,908 

The  average  number  of  workmen  employed  throughout  the  year  was  403,  and 
there  was  paid  to  them  as  wages  the  sum  of  $379,506. 
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Keiininji  liountics 

The  Metal  Heliniug  lioiuity  Act  (K.S.t).  IIHI,  ihajiUn-  33)  providi's  a  bounty 
of  six  cents  per  pound  on  the  nickel  and  cobalt  produced  in  Ontario  in  the 
(metallic  form  or  as  the  roliuod  oxides,  the  bounty  being  based  on  tlie  metallic 
contents.  The  tigures  given  below  show  the  bounties  paid  I'or  the  produetion  of 
1916.  The  Act  limits  the  amount  payable  as  cobalt  bounty  in  any  one  year  to 
$30,000,  so  that  if  a  larger  quantity  is  produced  than  can  be  paid  for  at  six  cents 
per  pound  out  of  the  maximum  amount,  the  bounty  is  subject  to  a  pro  rata  re- 
duction. This  happened  in  li>16,  the  excess  in  production  bringing  the  rate  per 
po\ind  of  metallic  cobalt  contents  down  to  3.9131  cents.  The  Act  expired  10th 
April,  1917,  and  was  not  re-enacted.  Its  object,  which  was  to  encourage  the  re- 
fining of  the  complex  ores  of  the  Cobalt  area  within  the  Province,  has  been 
fully  attained.  The  complete  treatment  of  these  ores  inchules  the  recovery  not  only 
of  the  silver,  which  is  the  element  of  chief  value,  but  also  the  cobalt,  nickel  and 
arsenic  which  they  contain.  Five  plants  have  been  built  since  the  Act  was  passed^ 
at  Copper  Cliff,  Orillia,  Thorold,  Deloro  and  Welland,  respectively.  The  first  has 
gone  out  of  commission  and  has  been  dismantled;  the  second  was  Ijurned,  while  the 
last  three  remain  actively  at  work.  Xearly  50  per  cent,  of  the  silver  mined  in 
Ontario  is  refined  at  Deloro  and  Thorold,  and  large  quantities  of  cobalt  and  nickel  in 
various  forms  are  produced  at  these  and  the  Welland  plants.  In  the  cobalt  oxide 
trade  the  Ontario  refineries  in  fact  control  the  output  for  the  woi-ld,  for  c<»m[)etition 
from  other  sources  of  cobalt  has  been  reduced  to  a  minimum  since  the  opening  of 
the  Cobalt  mines  and  the  establishment  of  the  relining  industry  here. 

The  Bounty  Act  also  provided  bounties  on  refined  eojiper,  also  on  arsenic  made 
from  mispickel,  deposits  of  which  are  found  in  Hastings  County  and  elsewhere,  but 
no  copper  or  arsenic  bounties  have  ever  been  claimed  or  earned. 

The  quantities  of  cobalt  and'  nickel  products  made  by  the  several  refineries  in 
1910  and  the  bounty  paid  are  set  out  in  the  following  table: — 
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r.WMENTS  I'XDKK   MKTAL  KKKIMNC   HoCNTV   ACT. 


Company. 


lbs. 
Product, 


lbs.  Ihs. 

.Metallic  .M.'tallie 

Cohiilt  .Nickel 

con-  con- 
tained. taiiie<l. 


Buunl.v. 


Col>all      .Niiki 


Tutul 
Hourity. 


Canadian  Smelting  &  Hcfining  Co.,       ] 
Ltd. 

Cobalt   Oxide    36,137 

Nickel  Oxide  16.156 


Metals  Chemical,  Ltd. 

Cobalt    Oxi<lc    

Cobalt  Carbonate   . 
Cobalt   Hvilroxide 
Cobalt  Sulphate   . . 


Nickel    Oxide    .  . 
Nickel  Sulphate 


Dcloro  Smelting  &  Refining  Co.,  Ltd. 
Cobalt    Oxide    


114.419 

5.723 

5.966 

54.088 

Total . . 

31,H64 

212.7(19 


26,221 


81.192 
2.722 
3.400 

10.942 


98,256 


Cobalt    Oxide 
Cobalt   Metal 
Cobalt   Metal 
Cobalt  Fines   , 
Cobalt  Fines   - 
Stcllite    


91,. 548 
103,246 
64,650 
85,693 
14,288 
5,2.50 
57,792 


Less 


312,230 
567 


Total..    311.663 

Nickel  Oxide  2.838 

Nickel  Oxide  1 ,600 

Nickel    Metal    13.305 

Nickel   Metal    28.478 


Less. 


I  Total 
Coniagas  Reduction  Co.,  Ltd.  ! 

Cobalt   Oxide    338.168   239.186 

Cobalt   Metal    94 ,190     91 .326 


Total..    330.512, 
Nickel   Oxide    48 .  478' ; 


11.364 


20,104 
44,030 


Total . .      64 . 134 


.55.844 
65.912 
60,331 1 
80,362i 
13,322 
4,674 
31 ,785 


2.0.50 

1.176 

12.437 

28.161 


43.824 
10.721 


33,103 


34.041 


$    c 

1,026  05 


3,844  85 


12.195  68 


12,933  26 


$    c'        $    c. 

681   84    1.7(17  89 


3.848  04    7.692  89 


1.986  18 


14.181  86 


2.042  46  14,975  72 


Total     ' 129,999  84  8.5.58  .52 .38. .5.58  36 
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In  the  t-able  below  is  given  the  annual  and  total  production,  of  the  chief 
elements  of  value,  from  the  mines  of  Cobalt  since  they  were  opened  in  1904. 
As  regards  the  subsidiary  elements,  nickel,  cobalt  and  arsenic,  the  table  until 
1913  proceeds  upon  the  assumption  that  the  ores  and  concentrates  produced 
at  Cobalt  contained  on  the  average  1.47  per  cent  of  nickel,  3.20  per  cent,  of  cobalt, 
and  14.28  per  cent,  of  arsenic.  Since  that  time  the  figures  represent,  in  the 
case  of  nickel  and  cobalt,  the  metallic  contents  of  the  oxides  and  other  sub- 
stances produced  in  the  refineries  of  Ontario,  and  in  the  case  of  arsenic,  the 
recoveries  of  white,  crude  and  metallic  arsenic  in  the  same  plants.  The  latter 
method  necessarily  loses  sight  of  so  much  of  these  constituents  as  are  con- 
tained in  the  ores  and  concentrates  exported  to  the  United  States  since  it  is  not 
customary  to  assay  such  consignments  for  them;  but  the  exports  of  raw  ore  and 
concentrates  are  yearly  becoming  less,  and  now  amount,  on  the  basis  of  the  silver 
contained,  to  not  more  than  13  per  cent,  of  the  production. 

The  ores  occasionally  carry  a  little  copper,  as  at  the  Timiskaming  mine,  where 
small  quantities  have  been  recovered ;  also  bismuth  and  mercury.  The  proportion 
of  bismuth  is  too  small  to  warrant  efforts  to  save  it,  but  the  mercury  is  said  to  be 
present  in  sufficient  proportion  to  prevent  losses  of  that  metal  when  used  for 
amalgamation  in  the  N^ipissing  process  of  treating  the  high-grade  ore. 

TABLE  VII.— TOTAL  PRODUCTIOX,  COBALT  SILVER  MIXES,  1904  TO  liUC). 


Year. 


Nickel. 


Cobalt. 


Arsenic. 


Tons.     Value.     Tons. ;    \  alue.     Tons.     Value. 


Silver. 


Ounces. 


Value. 


Total 
Value. 


1904.... 
190.5.... 
1906.... 
1907.... 
1908..., 
1909..., 
1910..., 
1911..., 
1912..., 
1913..., 
1914..., 
1915..., 
191(i..., 

Total, 


14 

75 
160 
370 


$      I 

3,467 

10.000 

'*i,"m 


16' 
118 
321 
739 


612 1,224 


766 


l,-533 


.504 1,098 


392 

429 

377 

(a)   90 

(h)    35 

(6)    79 


14,220 
13.326 


852 
934 
821 


28,978  (a)  351 
28,3.53(^)206 
.59,380       400 


19,960 
100,000 

80,704 
104,426 
111,118 

94,965' 

.54.699 
170,890: 
.314,. 381 
420,386 
590,406; 
383.2611 
805,014 


72 
549 
1,440 
2,9.58 
3,672 
4,294 
4,897 
3,806 
4,166 
3,663 
2,030i 
2.4901 
2,160 


$   . 

903 

2,693! 

15,8.58 

40. 104 

40.373 

61 . 039 

70.709 

74.609 

80.546 

64.146 

116,624 

148,379 

200, 103 


206,875 
2,451,3.56 
5.401,766 
10.023.311 
19,4.37,875 
25,897,825 
30,645.181 
31.. 507. 791 
30.243.8-59 
29,681.975 
25.162.841 
24,746,-534 
19,915,090 


$ 

111,887 

1,360,-503 

3,667,-551 

6, 1-55,, 391 

9,1.33,378 

12. 461.. 576 

15.478,047 

15.9.53.847 

17,408.935 

16.  .553, 981 

12.765,46] 

12,135,816 

12,643,175 


$ 

136,217 

1.473.196 

3.764.113 

6.301,095 

9.284,869 

12, 617, .580 

15.603.4.55 

16. 199. .346 

17.818,082 

17.051.839 

13.-501.469 

12,695.809 

13.707.672 


3,903  1-58,898 


8, 613i3, 250, 210  36,197 


916,086  255,322,279135,829,-548  140.154,742 


(a)   Metallic  contents  of  Nickel  and  Cobalt  oxides  respectively. 

(6)   Metals  and  metallic  contents  of  all  Nickel  and  Cobalt  compounds. 
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Following:;  is  i\  list  of  the  productive  silver  mines  in  operation  at  Cobalt  in 

1!»16:— 

PRODUCING  SILVKU    MINKS   IX   llHO. 


Company  or  Owner. 


Mil 


P.O.  Adilress  of 
Manager,  otc. 


Aluililin  Cobalt  Coiiifiany,  Liniitnl 

Hoavpr  Consoliilatod  Mines,  Liniitcil   

Itillellcn  Syndicate    

lUifFalo   Mines.   Limited,  The    

Caaey  Cobalt  .Silver  Mining  Company,  Limited 

Clirislopherson,  S.,  and  associates 

Cobalt  Comet  Mines,  Limited 

Coniagas  Mines,  Limited   

Crown  Kcservo  Mining  Conipany,  Limited   .... 

Glen  Lake  Cobalt  Mines,  Limited 

Ilargrave  Silver  .Mine,  Limitcil 

Hiulson  Hay  Mining  Company,  Limited 

Kerr  Lake  Mining  Company,  Limited 

La  Ro.se  Mines,  Limiteil    

McKiidey-DarragliSavage     Mines     of     Cobalt, 
Limited     

Mercer  Silver  Mines,  limited   

Mining  Corporation  of  Canada,  Limited,  The.. 

Nipissing  Mining  Company,  Limited 

O'Brien,  M.  J " 

O'Brien,  U.  J 

Penn-Canadian  Mines,  Limited   

Pittsburg  Lorrain  .Syndicate   

Right  of  Way  -Mines,  Limited   

Seneca-Superior  Silver  Mines,  Limited   

Temiskaming  Mining  Company,  Limited 

Trethewey  Silver-Cobalt  Mine,  Limited   

Wettlaufer-Lorrain  Silver  Mines,  Limited    .... 


Chambers-Ferland     Cobalt. 

Heaver    Cobalt. 

Hellellen    .Silver  Centre. 

Buffalo    Cobalt. 

Casey-Cobalt     Xew  Liskeard. 

Reeve-Doliie   (iowganda. 

Drummond   Giroux  Lake. 

Coniagas     Cidmlt. 

Crown   Ki'serve    Cobalt. 

Foster    (Jironx  Lake. 

Hargrave    Cobalt. 

Hudsim  Hay Cid>;ilt. 

Kerr  Lake    Cobalt. 

La  Rose   j  Cobalt. 

McKinley-Darragli- 

Savage    Cobalt. 

Cart   Lake    Cobalt. 

Cobalt    Lake,    Townsitc- 

City    Cobalt. 

Nipissing    Cobalt. 

O'Hrien    Coljalt. 

Miller-Lake  O'Brien  ...  (iowgamla. 

Penn-Canadian     Cobalt. 

II. R.  111.'),  or  Carrie  ....  Silvi'r  Centre. 

Right  of  Way Cobalt. 

.Senecji-Superior     Cobalt. 

Ti'miskaming     Cobalt. 

Vretliewey     Cobalt. 

Wettlanfer Silver  Centre. 


Copper 

Tlie  nicivcl-coppcr  mines  of  the  Suilhury  district  remain  the  principal  source 
of  tlie  copper  of  Ontario,  and  the  larger  scale  upon  which  the  mines  were  worked 
during  1916  naturally  increased  the  output  of  this  metal.  Bessemer  matte  pro- 
duced by  the  Sudburj-  smelters  to  the  extent  of  80,010  tons  contained  22,430  tons 
of  copper,  an  average  of  28  per  cent.  The  production  in  191.5  was  19,608  tons, 
the  increase  for  1916  being  at  the  rate  of  14  per  cent.  At  an  average  valuation  of 
18..">  cents  per  pound  for  the  copper  in  the  matte,  the  quantity  produced  in  1916 
was  Worth  $S,290,0.-)1.  As  in  past  years,  the  matt*"  was  cxjiorted  l)y  the  two  pro- 
ducing companies,  the  Caiutdian  Copper  Company  and  the  Jlond  Nickel  Compiiny, 
Tiiniited.  to  Xew  .lersey  and  Wales.  res]ieetively.  for  refincinent.  At  the  works  of 
the  former,  the  copper  is  recovered  in  part  as  blister  copper  and  in  part  as  electro- 
lytic copper;  at  those  of  the  latter,  it  is  obtained  in  the  form  of  copper  srdphate. 
Tlie  chief  market  for  the  last-named  product  is  in  the  vineyards  of  the  llediter- 
ranean  countries  as  a  fungicide.  Copper  sulpluitc  is  also  used  in  Canada  and  else- 
where along  with  lime  in  Bordeaux  mixture  to  check  potato  blight. 
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The  average  monthly  price  of  clectrohtic  copper  in  Xow  York  lor  191G  was 
3T.702  cents  per  pound,  the  highest  figure  for  over  40  years.  The  demand  arising 
out  of  the  war  caused  this  advance,  and  a  natural  result  of  the  high  prices  was  the 
opening  of  mines  and  deposits  which,  under  normal  conditions,  are  unprofitable  to 
work.  Copper  ore  wiis  raised  at  the  Tip-Top  mine,  west  of  Port  .Vrthur,  and  from 
a  newly  discovered  deposit  near  Mine  Centre.  Shipments  from  both  sources  were 
made  to  the  smelter  at  Trail.  B.C.  Small  quantities  also  were  obtained  by  de- 
veloping pros])eets  along  the  line  of  the  Tiniiskauung  and  Xorthern  Ontario  rail- 
way, and  on  the  north  shore  of  Lake  Huron.  The  Massey  mine  and  a  jiroperty  in 
the  township  of  Gould,  both  in  the  last-named  district,  produced  and  shi]iped  a 
quantity  of  ore.  The  product  of  the  old  Bruce  mines,  now  owned  and  worked  by 
the  Mond  Jsickel  Company,  went  to  the  smelter  at  Coniston,  and  is  accounted  for 
in  the  mattes  there  ]>roduced.  Some  1,052  tons  of  copper  ore  was  obtained  from 
the  above  sources,  valued  at  $33,102. 

The  non-nickeliferous   mines  and   prospects  producing  ore   in    lOin   were  as 

follows : — 

rOPPKU  I'KODICKKS  IN   I'.iUi 


Name  of  Operator. 


Name    (if    Mine. 


Location. 


P.O.  Aildress  of 
Manager,  otc. 


S.  W.  Kay   TipTfjp     

Fallahay  and  Walter 

A.  W.  Jackson  and  II.  G.  Watkins  Rand  Syndicate 


Kasliabowie    

Htrathv  tp 

Milopdst   76,   T.  & 

X.O.  Ry 

Mine  Centre 

Sault  Branch,  C.P. 

Ry 

Gould  Township  Cdpiicr  Syndicate  Cheney i  GouM  tp 


Mine  Centre  Copper  Co 

Sable  River  Copjier  Co Massey 


Port    .\rtliur. 
North  Cobalt. 

Timagami. 
Port    .\rthur. 


Montreal. 


Nickel 

The  year  1916  surpassed  any  jircxious  one  in  the  production  of  nickel.  There 
were  turned  out  of  the  convertors  of  the  Canadian  Copper  Company  and  the  Jlond 
Xickcl  Company  80,010  tons  of  Bessemer  matte,  the  metallic  contents  of  which 
were  41,299  tons  of  nickel  and  22,430  tons  of  copper,  the  matte  thus  averaging 
.51.6  per  cent,  nickel  and  28  per  cent,  copper.  As  is  well  known,  the  mattes  pro- 
duced by  these  companies  differ  in  the  proportioius  of  nickel  and  copper  which  they 
respectively  contain.  The  product  of  the  Canadian  Copper  Company  for  last  year 
carried  an  average  of  .54.8  per  cent,  of  nickel  and  24.0  per  cent,  of  copper,  while 
that  of  the  Mond  Nickel  Company  carried  39.3  per  cent,  of  nickel  and  43.3  per 
cent,  of  copper.  The  difference  is  in  large  measure  due  to  the  composition  of  the 
ores  treated  by  the  companies.  The  great  Crcighton  mine  which  furni.shes  the 
bulk  of  the  ore  charged  into  the  Copper  Company's  furnaces  is  rich  in  nickel  and 
of  fair  copper  tenor,  while  the  Mond  Company's  ores  have  so  far  contained  more 
copper  than  nickel. 
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The  ore  raised  l)y  the  Canmliiin  CoppiT  f'oiiipanv  from  its  several  mines  was 

as  follows: — 

ToiiH. 

OreiKliton      <tH4,30i; 

Crean  Jlill    ]  75,000 

No.    2    05,651 

Vermilion     2,230 

Total    1,227,187 

Moiul  Nickol  ("Dinpaiiy  : —  , 

Tons. 

Garson    1 15,392 

Victoria  Xo.  1   56,123 

W  orthinHtdii     78,280 

I^oviuk     61,284 

Total     31 1,079 

'I'lir  lallrr  also  rocoivi'il  Irwin  ilic  Alcxu  niiiir  in  Duiiilnnnlil  tdwiiship,  8,288 
tons. 

The  quaiililiu.s  of  ore  smcitcil  by  the  ruspoutive  uumpaiiius  were:  Canadian 
Copper  Company  1,167,070  tons;  Mond  Nickel  Company  354,619  tons. 

The  nickel  constituents  of  the  silver  ores  of  Cobalt  have  not  hitherto  bulked 
largely  in  the  nickel  production  of  Ontario,  and  in  point  of  quantity,  they  cannot 
in  comparison  be  ri\i;:ardi'd  as  of  e'roat  im])ortancc'.  Nevertheless,  the  metallurgical 
industry  depending  upon  the  ores  of  Cobalt  for  its  raw  material  has  been  obliged 
to  deal  with  the  nickel  in  these  ores,  and  can  claim  the  credit  for  having  produced 
the  lirst  relincd  metallic  nickel  made  in  the  Province.  At  the  works  of  the  Deloro 
Smelting  and  Kclining  (oiiipany  the  refined  oxide  of  nickel  is  smelted  in  an  electric 
furnace  into  metallic  nickel,  of  which  70,.360  ])ouiids  were  produced  during  the 
year  and  42,111  ])ounds  shipped  at  an  average  price  per  pound  of  4"?  cents.  Besides 
yielding  metallic  nickel.  Ihc  refineries  at  Pcloro.  Thorold  and  Wellaiid,  as  alreaily 
stated  in  dealing  with  tiie  silver  ores  of  Cobalt,  have  jiroduced  considerable 
quantities  of  refined  oxide  and  nickel  sulphate  Details  will  be  riuiii  1  on  a  jircvious 
page. 

The  production  in  Ontario  of  relincd  niekel  and  cojjper  on  a  large  scale  from 
the  ores  of  the  Sudbury  district  will  soon  be  an  established  fact.  The  International 
Nickel  Company  of  Canada  has  ])ceii  engaged  since  early  in  the  year  in  the  erection 
of  a  refining  plant  at  Port  Colhorne.  where  it  is  intended  to  treat  a  considerable 
part  of  the  Bessemer  matte  produced  at  the  Canadian  Copper  Company;s  works 
at  Copper  Cliff.  The  capacity  of  the  jdant  at  the  outset  will  be  7,500  tons  of 
nickel  and  a  corresponding  quantity  of  cop]ier  ]ier  annum,  but  it  is  expected  that 
in  the  normal  devclojiment  of  the  business  if  will  be  found  desirable  to  increase  the 
capacity  of  the  plant  from  time  to  time. 

The  British  America  Nickel  Cor])(uation,  Limited,  is  engaged  in  develo]iing 
the  Murray  mine  near  Sudbury,  where  a  large  deposit  of  ore  has  been  located. 
A  smelter  is  also  in  course  of  construction  at  the  same  place.  Actual  work  has  not 
vet  been  begun  on  the  company's  refinery,  the  initial  difficulties  regarding  the  pro- 
vision of  a  sutfieient  sujiply  of  hydro-eleetrie  power  not  yet  having  been  overcome. 
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Report  of  Royal  Ontario  Nickel  Commission 

It  is  unuecessary  to  go  into  details  here  regarding  the  nickel  industry  of 
Ontario  in  view  of  the  recent  publication  of  the  Uejiort  of  llie  lu>yal  Ontario  Nickel 
Commission,  which  covers  the  subject  practically  in  all  its  ]iliases,  and  deals  also 
witli  nickel  mining  and  known  nickel  deposits  in  all  utlier  parts  of  the  world.* 

The  chapter  headings  give  an  idea  of  the  scope  nf  this  report.  They  arc  as 
follows:  Summary  and  Conclusions;  Agitation  fur  llninc  Hefining  of  Nickel; 
The  Operating  Nickel  Companies;  Nickel  Deposits  of  the  World;  Properties  and 
Uses  of  Nickel  and  Its  Compounds;  Non-Ferrous  Nickel  Alloys;  Nickel  Steel  and 
Other  Nickel  Alloys  Containing  Iron;  Smelting  Nickel  Ores:  Eefining  Processes; 
Recovery  of  Metals  of  the  Platinum  Group;  Recovery  and  I'tilization  of  Sulphur; 
Statistics;  Taxation  of  Mines  and  ilining  Industries;  Bibliography  of  Nickel.  The 
Appendix  contains  the  testimony  of  witnesses  who  apj^ieared  before  the  Commission 
together  with  memoranda,  written  arguments  and  other  papers  submitted  by  tiiose 
interested  in  the  subject  of  the  Commission's  inquiry,  or  any  part  of  it.  An 
instrument  under  the  Great  Seal  of  the  Province  dated  9th  September,  1913, 
directed  the  Commissioners  to  inquire  into  and  make  report  upon  "  the  resources, 
industries  and  capacities,  both  present  and  future,  of  this  Our  Province  in  con- 
nection with  Nickel  and  Its  Ores,  and  at  the  same  time  into  and  upon  a  just  and 
equitable  .system  of  taxation  by  Our  said  Province  of  the  mines,  minerals  and 
mineral  industries  thereof."  More  ])artieular]y  enumerating  tlie  subjects  of  in- 
quiry, the  Commission  declared  them  to  be : 

(a)  The  modes  of  occurrence,  deposits,  supply,  mining  pioiliict.s,  liy-])iO(lnrts  and  ;ill(ns 
of  nickel  in  Our  said  Province  and  elsewhere,  together  with  the  present  iirol>iilplc'  ;inil  possible 
uses  thereof,  and  of  such  products,  by-products  and  alloys. 

(b)  The  smelting,  refining,  and  manufacture  of  nickel,  its  ores,  products,  Ijy-products 
and  alloys  within  Our  said  Province  and  elsewhere,  with  special  reference  to  treatment, 
refinement,  and  emploj-ment  and  uses  thereof  within  the  said  Province; 

(c)  The  demand  and  market  for  nickel,  its  ores  and  pioducts,  by-products  and  alloys; 

(d)  Kickel  and  allied  industries  with  their  probable  development  and  requirements,  and 
with  special  reference  to  their  extension  and  development  within  Our  said  Province: 

(e)  Such  matters  as  in  your  opinion  will  assist  Our  Lieutenant-Governor  in  Conm-il  to 
provide  a  sj-stem  of  taxation  upon  mines,  mining  land.s,  claims  or  rights,  minerals  and  indus- 
tries connected  with  mining  that  will  be  just  and  equitable  and  in  the  best  interests  of  Our 
said  Province; 

(/)  Such  further  and  other  matters  as  in  your  opinion  may  relate  to  or  have  any  bearing 
upon  any  of  the  foregoing  subjects  of  inquiry,  having  reganl  to  the  best  interests  of  this 
Our  Province  and  of  Our  Dominion  of  Canada  and  of  Our  Empire. 

It  will  suffice  for  these  pages  to  quote  the  conclusions  at  which  the  Com- 
missioners arrived  on  the  principal  phases  of  their  investigations.     Tlicy  say : — 

The  two  questions  that  have  been  uppermost  in  the  numerous  discussions  that  have  taken 
plafu;  concerning  Ontario's  nickel  industry  during  the  last  twenty-five  years  are:  (1)  Can 
nickel  bo  economically  refined  in  Ontario?  (2)  Are  the  nickel  deposits  of  Ontario  of  such  a 
character  that  this  Province  can  compete  successfully  as  a  nickel  ])roducer  with  any  othe.- 
country?  It  will  be  seen  that  the  Commissioners  have  no  hesitation  in  answiMing  both  of 
these  questions  in  the  affirmative. 


*  Eoval  Ontario  Nickel  Commission,  Report  and  Appendix;    A.  T.  Wilgress,  Printer  to 


ligi's't,  TorontoT  Mc(>regor  'i'oun'g,  kTc,  Toronto,  and  Thos.  W.  Gibson,  Deputy  Minister  of 
Mines,  Toronto,  Secretary. 
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The  Comniissioners  are  of  opinion:  — 

1.  The  nickel  ore  deposits  of  Ontario  are  niucli  more  extensive  anrl  offer  lietter  facilities 
for  the  production  of  nickel  at  a  low  cost  than  do  tliose  of  any  other  country.  Nickel-hearing 
ores  occur  in  many  parts  of  the  world,  but  the  great  extent  of  (he  deposits  in  this  Province, 
their  richness  and  uniformity  in  metal  contents,  and  the  success  of  the  industry  point  strongly 
to  the  conclusion  that  Ontario  nickel  has  little  to  fear  from  competition. 

2.  Any  of  the  processes  now  in  use  for  refining  nickel  could  1)0  successfully  worked  in 
Ontario,  and  conditions  and  facilities  arc  at  least  as  good  in  this  Province  as  in  any  other 
part  of  Canada. 

3.  In  view  of  llie  fait  that  practically  no  chemicals  arc  reiiuiicd,  llml  llnre  is  a  much 
more  complete  saving  of  the  preciniis  metals,  especially  platinum  and  palladium,  and  that 
electric  power  is  cheap  and  aliundant,  the  most  satisfactory  mMhod  of  refining  in  Ontario 
will  be  the  electrolytic. 

4.  The  refining  of  nickel  in  Ontario  will  nut  only  benefit  the  nii'kel  imlustry,  but  will 
promoto  the  welfare  of  existing  branches  of  the  iliemical  and  metallurgical  industries,  and 
lead  to  the  introduction  of  others. 

5.  The  methods  eniployed  at  the  Ontario  ])lunts  of  the  two  operating  companies  arc 
modern  and  efficient,  although  there  are  differences  in  both  mining  and  smelting  practice. 
It  is  the  consistent  policy  of  both  companies  to  adopt  all  modern  improvement.s  in  plant  or 
treatment.  Even  during  the  present  time  of  acute  pressure  the  Canadian  Copper  Company 
has  materially  increased  its  output  without  substantial  enlargement  of  its  plant,  and  the 
losses  in  smelting  are  less  both  at  Copper  Cliff  and  the  Mond  plant  at  Conislon  than  they 
were  a  year  ago.  These  companies  have  each  had  their  experimental  stage,  neither  has  asked 
nor  received  any  government  assistance,  and  both  liave  earned  the  success  which  they  have 
achieved. 

6.  The  present  system  of  mining  taxation  in  Ontario  is  just  and  eipiitalile  and  in  the 
public  interest,  and  is  the  best  system  for  this  Province.  Any  question  of  change  is  one  of 
rate  rather  than  of  principle.  This  important  question  is  dealt  with  at  lengtli  in  Chapter 
XIII. 

Prof.  (1.  A.  duess'  Nickel-Refininjj  Process 

As  is  well  known,  there  are  three  processes  employed  lor  the  refining  of  nickel- 
copper  mattes,  sneh  as  are  produced  at  Sudhurv.  These  are  the  Orford,  tlie  Mond 
and  the  Hybinette,  respectively,  of  which  the  hist  named  alone  is  electrolytic. 

During  recent  years  great  progress  has  been  made  in  the  electrolytic  refining 
of  various  metals.  Mention  need  be  made  only  of  the  case  of  zinc,  the  metallurgy 
of  which  has  been  greatly  changed  by  tlie  successful  application  of  an  electrolytic 
process. 

In  a  country  like  Ontario  where  a  local  supply  of  chemicals,  such  as  are  used  in 
the  Orford  process,  is  lacking  or  expensive,  and  coal  is  not  ])roduced,  but  where 
hydro-electric  power  is  cheap  and  abundant,  electrolytic  processes  are  the  most 
attractive. 

With  tlie  object  of  evolving  a  nickel  refining  process,  that  would  meet,  as  far 
as  j)ossible,  the  conditions  prevailing  in  Ontario,  the  Eoyal  Ontario  Nickel  Com- 
mission secured  the  services  of  Prof.  G.  A.  (iuess,  of  the  metallurgical  department 
of  the  University  of  Toronto,  to  investigate  the  question  of  refining.  He  lias 
developed  an  electrolytic  process,  for  which  patents  have  been  secured,  that  is 
believed  to  be  of  commercial  importance.  The  advantages  of  such  a  process  are  that 
it  employs  only  small  quantities  of  chemicals,  deleterious  waste  liquors  are  not  pro- 
duced, and  the  precious  and  rare  metals — jilatinum,  palladium,  iridium,  gold, 
silver  and  others — are  practically  entirely  saved.  This  is  of  great  moment  now 
that  platinum  is  at  least  five  times  as  valuable  as  gold,  and  is  essential  in  certain 
industries    which  tinder  present  conditions  are  of  fundaniontMl  iinpovtanee. 
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All  outliiio  descriptive  of  Prof.  Guess'  process  is  given  in  his  own  words  in  the 
following  paragraphs: 

An  invostig^atiou  was  carried  out  for  the  Royal  Ontario  Nickel  Commission  lookinjj 
toward  the  working  out  of  an  elcctroljiie  refining  process  for  nickel  from  copper-nickel 
mattes.* 

Briefly,  the  process  was  as  follows:  the  matte  is  crushed  to  aliout  20mesh,  roasted  to 
remove  sulphur,  and  leached  with  10  per  cent,  sulphuric  acid  solution,  which  extracts  about 
50  per  cent,  of  the  copper  and  a  very  small  amount  of  the  nickel.  The  leached  residues 
are  dried,  reduced  and  cast  into  anodes,  whicli  are  referred  to  as  soluldo  anodes.  Tlie  leached 
liquor  is  elcctrolyzed  with  the  soluble  anodes  to  produce  electrolytic  copper,  until  the  copper 
content  of  the  electrolN-te  has  reached  about  1.5  per  cent,  copper;  beyond  this  point  an 
impure  cement  copper  is  produced  at  the  cathode.  Electrolysis  is  continued  for  the  solution 
of  the  copper-nickel  anode  and  the  depiction  of  the  copper  in  the  electrolyte,  until  it  is  reduced 
to  about  0.05  per  cent.,  or  0.5  grammes  copper  per  litre. 

The  electrolyte  runs  next  to  other  tanks  containing  insoluble  lead  anodes,  and  electrolysis 
continued  until  the  copper  content  is  reduced  to  0.013  per  cent.,  or  0.13  grammes  per  litre. 

After  the  elimination  of  the  coj)per,  and  if  necessary  the  small  amount  of  iron,  this 
electrolrte  is  heated  and  elcctrolyzed  with  insoluble  lead  anodes,  at  a  very  liigh  current 
density,  about  250  amperes  per  square  foot.  About  half  the  nickel  may  be  recovered  as 
electrolj-tie  nickel  before  the  solution  liecomes  too  acid  for  economic  production  of  nickel. 
The  acidity  is  corrected  by  running  tlie  solution  to  tlie  soluble  anode  tanks  again,  or  by 
evaporation  and  cropping  of  nickel  sulphate  crystals,  and  the  use  of  the  acid  mother  liquor 
for  leaching  purposes. 

As  pointed  out  in  the  Nickel  Commission's  Eeport,t  there  was  required  a  certain  quanti- 
tative relation  of  copper  to  nickel  in  the  matte,  in  order  to  not  accumulate  in  the  process 
an  excess  of  the  soluble  anodes.  Further  work,  since  the  Report,  shows  how  it  is  possible  to 
control  the  quantity  of  soluble  anodes  to  be  made. 

The  percentage  of  metals  extracted  from  the  roasted  matte  may  be  increased,  and 
therefore  the  anode-making  material  reduced,  in  two  ways,  as  described  in  the  following 
tests,  the  culmination  of  the  result  of  several  experiments. 

Copper-nickel  matte  of  the  following  composition  was  used:  Copper  40.2  per  cent., 
nickel  40.1  per  cent.,  sulphur  18.2  per  cent. 

1.  The  matte  was  crushed  to  100-mesh;  after  roasting  for  three  hours  at  a  low  red 
heat,  it  was  removed  and  the  loosely  agglomerated  mass  rubbed  to  a  powder;  roasting  was 
then  continued  at  gradually  increasing  temperatures  up  to  800  dog.  C.  for  30  hours.  The 
water-soluble  extraction  of  the  calcines  was  22.0  per  cent,  of  tho  copper  and  39  per  cent, 
of  the  nickel.  The  extraction  with  10  per  cent,  sulphuric  acid  solution  was  40  per  cent,  of 
the  nickel  and  90  per  cent,  of  tlie  coppei-. 

2.  The  matte  was  crushed  to  20-mesh  and  screened  througli  20  and  on  40-mesh.  After 
roasting  two  to  three  hours  at  a  low  heat  it  was  reground  to  break  up  the  loosely  formed 
cake.  This  was  re-roasted  for  three  hours  at  900  dog.  C.  It  showed  no  extraction  with  hot 
water.  The  calcines  were  mixed  with  twice  their  weight  of  hot  strong  sulphuric — half  water, 
half  strong  acid  by  volume — and  the  mass  later  extracted  with  five  volumes  of  water.  There 
was  extracted  33.7  per  cent,  of  the  nickel  and  79.0  per  cent,  of  the  copper;  10  per  cent, 
acid  solution  extracted  from  the.se  calcines  contained  practically  no  nickel  and  only  40  per  cent.; 
of  the  copper. 

Either  of  these  methods  would  leave  a  very  mudi  reduced  (luantity  of  anode-forming 
metal,  and  give  all  the  control  desired  over  the  quantity  of  anodes  to  be  made. 

A  refining  operation  as  above  carried  out  on  these  mattes  yielded  (!S  grammes  of  dried 
slime  from  the  electrolrtic  soluble  anode  tank.     These  slimes  had  the  following  analysis: — 

Cu.  43  jier  cent.,  Ni.  16.2  per  cent,  S.  27.2  per  cent.,  Fe.  0.4  per  cent.,  Insol.  1.5  per 
cent. 

The  ])reeious  metal  content  was  as  follows: 

Ozs.  jier  ton  slime.  Ozs.  per  ton  original  matte. 

.Silver     290.0  7.69 

Gold     8.3  .22 

Platinum     .32.9  .872 

Palladium     16.8  .446 

Report  Eoval  Ontario  Xickel  Commission,  p.  479. 
t  P.  480. 
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The  i)rogress  of  tlie  nickel-copia'r  niiiiiiij: 
live  years  is  sumnioil  up  in  tlie  following'  (iil)li' 


il  smelliiii'  iiidustrv  for  tlic  last 


TABLK  VIII.— NICKELCOI'l'KK  MINING  AND  SMKLTING,  1912-1!»16. 


Srlicilulc. 


1912 


1913 


1914 


nil.') 


I'llO 


Ore  laiso.!   737,650  784.007 

On-   sniolt.vl    725 .065  «23.4():i 

Bcssoincr  imitte  iiioilucfd    41  ,<)"Jn  47, 150 

Nickel  coiiti'iit.s  of  matte 22,421  24,S.SS 

Copper  ooiitents  of  iimttp   11  .IKi  12,'J3S 

Value  of  Nickel  in  matte $;  4,722,040  5,2:^7,477 

Value  of  Copper  in  matte $|  1,. 581, 062  l.«,39,4:« 

Wages  paid    .$1  2..3.57,«89i  3,291,9.56 

Men  emploveil    j  2,850  3,512 


i,nno 

9.47, 

46, 

22 

14 ! 

5.10S. 

2.080, 

3.131, 

3, 


304    1.339 
053 
396 
759 
44S 
997  17 
034    3 
.520    3 
404 
I 


1.272 

67 

34 

19 

.019 

.921 

..581 

4 


,322 

,283 
,703 
,039 
,608 
.500  20 
600  8 
()39  4 
178 


1,-572,804 


•546.215 

80.010 

41.299 

22,430 

,649,279 

299,051 

920,720 

4,730 


The  quantity  of  coke  used  a.<  fuel  was  LSI, 520  tons  worth  $1,163,703,  and  of 
wood  3(i,G.55  cords  worth  $9o.r?C.  Uf  the  wages  paid  $3,903,87G  was  for  mining, 
and  .$2.01(J.844  for  smelting. 

The  price  of  refined  nickel  on  the  New  York  market  was  quoted  at  45  to  50 
cents  per  i)oun<l.  .5  cents  ])er  pound  additional  being  asked  for  the  electrolytic  article. 

The  growth  of  nickel  and  copper  production  at  Sudliury  from  the  beginning  of 
the  industry  is  shown  by  the  subjoined  diagram. 
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Diagram  showing  tonnage  of  nickel  and  copper  produced 
in  the  Province  from  1887  to  1916. 
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The  companies  engaged  in  mining,  or  in  mining  and  smelting,  nickel-copper 
ore  during  the  year  191G  were  as  follows: — 

XICKETv-COPPER  PRODUCKRS  IN  1916 


Name  of  Company.  i       Name  of  Miiio.  Loc,ition.         ^J?"  -^"J'^rfss  of 

I  [    Manager,  etc. 


Canadian  Copper  Company 


Mond  Nickel  Company,  Limited 
A.  D.  Carmichael 


Crcighton,  Crean  Hill, 

etc Sudbury  Copper  Cliflf. 

Garson,    Levack,    etc.  Sudbury  Coniston. 

Howland   Sudburv  Bruco  Mines. 


The  Alcxo  Mining  Co.,  Limited   .  |Alexo     Dundon'ald  tp.   .    Porquis  .Tunotion. 


Cobalt 

Particulars  have  already  been  given  regarding  the  produetioii  oi  cobalt  from 
the  silver  mines  of  the  camp  to  which  it  has  given  its  name,  and  the  forms  in  which 
it  is  obtained  in  the  refineries.  The  raw  material  for  these  plants  is  the  ore  as  it 
comes  from  the  ground,  the  concentrates  produced  by  gravitation  and  flotation 
methods,  and  the  residues  from  the  mills  at  Cobalt  in  which  merchantable  bars  are 
made.     The  Nipissing  plant,  for  instance,  was  a  large  shipper  of  such  residues. 

Until  recently  the  principal  use  of  cobalt  was  in  the  manufacture  of  china  and 
pottery,  for  imparting  the  beautiful  colour  known  as  "  cobalt  blue."  Samples  of 
glass  and  other  ware  coloured  in  this  way  have  come  down  from  remote  times,  and 
the  manufacture  of  cobalt  for  colouring  purposes  was  a  well-known  industry  in 
Saxony  three  hundred  years  ago.*  For  such  use  it  is  first  obtained  as  the  oxide,  and 
then  usually  transformed  into  smalt  or  cobalt  glass. 

The  great  development  which  has  taken  place  within  tlie  last  few  years  in  the 
study  and  production  of  alloys  for  special  purposes  has  included  cobalt.  Metallic 
cobalt  has  been  found  to  exert  a  beneficial  action  on  steel  similar  to  that  of  nickel, 
of  which  it  is  in  nature  a  close  ally.  For  electro-plating  metallic  objects  in  place  of 
nickel,  it  seems  to  possess  many  desirable  qualities,  except  perhaps  the  important 
one  of  cheapness.  But  eobalt  has  obtained  much  success  as  a  component,  along  with 
chromium  and  tungsten,  of  the  alloy  known  as  "  stellite,"  one  of  the  principal  Tises 
of  which  is  as  metal  for  high  speed  tools.  Stellite  is  the  invention  of  Elwood  Ilaynes, 
of  Kokomo,  Indiana,  and  it  is  rapidly  coming  into  favour  for  the  machining  of  steel, 
owing  to  its  hardness,  durability  and  persistency  of  temper.  Much  of  the  metallic 
cobalt  produced  in  Ontario  is  for  use  in  making  this  alloy,  which  is  itself  made  by 
the  Deloro  Smelting  and  Eefining  Company  in  quantities  sufiicient  to  supply  the 
Canadian  market. 


•  See  Rep.  Ont.  Bur.  Mines,  Vol.  XIX,  Pt.  II,  p.  2?A,  Tlie  Early  History  of  the  Cobalt 
Industry  in  Saxony,  Translation  by  G.  R.  Mickle. 
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Iron   Ore,   I'iji   Iron   and   Steel 

The  Helen  ami  .Miii:|)ii'  mines,  in  the  ^[ichipicoten  arfu.  i>\vneil  hy  the 
Al^nima  Steel  Cor|)oralion,  were  the  only  ]in)(lueer.s  of  iron  ore  in  lOHi.  Con- 
signments from  the  Helen  amounted  to  10!>,0G.5  tons,  of  which  15,511  tons  of 
hematite  went  to  Sault  Ste.  Marie  for  use  in  the  Steel  Corporation's  blast  furnaces 
there,  and  64, 124  tons  of  liigh  sulphur  ore  to  the  Magpie  mine,  where  it  was  dumped 
down  through  a  raise  and  blended  with  ore  from  the  Magpie.  When  treated  in  the 
roasting  furnaces  at  the  Mag[)ie,  this  mixture  produced -a  Bessemer  grade  of  ore. 

From  the  Magpie  the  siiipmciits  amounted  to  210,522  tons.  Of  this  89,027 
tons  went  to  the  Corjjoration's  ])huit  at  the  Sault,  and  the  remainder  to  five  dif- 
ferent consignees  at  Cleveland,  ButValo  and  Milwaukee.  The  total  quantity  of  ore 
raised  at  the  Magpie  was  233,143  tons;  of  this  about  49,000  tons  consisted  of'tlie 
ore  brought  for  treatment  from  the  Helen,  leaving  about  l.">,000  tons  of  the  latter 
still  iu  the  mine.  The  roasted  product  from  the  Magpie  i)lant  contains  about  53 
per  cent,  of  iron,  and  is  in  high  favour  with  ironmasters  in  the  United  States.  It 
carries  about  2  per  cent,  of  manganese,  and  works  well  in  the  furnat'c. 

The  total  quantity  of  iron  ore  nuirketed  during  lUli!  was  'i-)G,()(j'.)  tons,  of 
which  J  21. 195  tons  were  exjiorted  to  the  United  States.  Jlost  of  the  ore  made  into 
pig  iron  iu  this  Province  is  brought  from  south  nf  the  line,  and  to  some  extent  no 
doubt  the  imj)orts  and  exports  arc  influencecl  i)y  the  needs  of  blast  furnaces  for 
special  grades  of  ore. 

There  was  an  advance  ()f  T.j  cents  jier  ton  in  the  jirire  of  iron  ore,  as  fixed  by 
the  market  for  the  Great  Lakes  product  in  the  United  States,  and  the  price  for 
1917  is  to  be  $1.50  more  than  that  for  1916. 

The  only  company  mining  iron  ore  last  year  was  The  Algoma  Steel  Corpora- 
tion, Limited,  which  operates  the  Helen  and  Magpie  mines,  and  whose  head  office  is 
at  Sault  Ste.  Marie. 

There  were  seven  blast  furnaces  in  operation  in  1916,  the  aggregate  output 
of  which  was  699,202  tons  of  pig  iron  valued  at  $9,739,704.  Of  the  ore  smelted 
215,366  tons  were  from  Ontario  mines,  and  1,056,810  tons  were  imported  from  the 
United  States;  17  per  cent,  only  of  the  total  ore  used  therefore  being  of  domestic 
origin.  The  Algoma  Steel  Corporation  at  Sault  Ste.  Marie  had  three  furnaces  in 
operation,  the  Steel  Company  of  Canada  at  Hamilton  two,  and  the  Canadian  Furnace 
Company,  Port  Colborne,  and  Standard  Iron  Company,  Deseronto,  one  each.  Scale 
and  mill  cinder  were  charged  into  the  furnaces  to  the  extent  of  25,535  tons.  All 
the  plants  smelt  with  coke,  except  the  Standard  Iron  Company,  which  uses  charcoal. 
The  companies  operating  with  coke  return  their  pig  iron  product  at  an  average 
value  of  $13.34  per  ton,  while  the  charcoal  pig  is  valued  at  $21.46  per  ton. 

Of  the  total  pig  iron  produced  465,623  tons  were  used  in  making  steel,  the 
entire  output  of  which  was  686,959  tons.  The  urgent  requirements  of  the  war 
include  none  more  urgent  than  that  for  steel,  and  the  furnaces  of  this  Pi-ovince 
have  been  doing  their  "bit."  In  1915  the  total  pig  iron  product  was  493,400  tons, 
of  which  329,974  tons  were  used  in  making  steel,  the  production  of  which  amounted 
to  471,059  tons.  The  increase  for  1916  in  the  tonnage  of  pig  iron  produced  was 
41.7  per  cent.,  and  in  total  steel  made  45.8  per  cent. 
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There  is  in  coui-se  of  erection  in  the  Toronto  harbour  industrial  aroa.  I'or  the 
Imperial  Munitions  Board  an  electric  steel  and  forging  plant  witli  an  initial 
capaeitj-  of  300  tons  of  steel  daily.  Tlie  concern  known  as  Imperial  Forgings, 
Limited,  will  employ  ten  electric  furnaces  of  the  Heroult  type,  using  about  .20,000 
horse  power. 

The  works  of  the  Electro  Metals,  Limited,  at  Welland,  turned  out  a  large 
quantity  of  ferro-silicon,  using  as  raw  materials  silica,  ganister  rock  and  pyrites  ore 
cinder. 

Following  are  pai'ticulars  of  the  iron  and  steehnaking  industry  of  tlio  Province 
for  the  last  five  years: — 

TABLE  IX.— PRODUCTIOX  IROX  AXD  STEEL,  1912  TO  1010 


Schedule. 


1U12 


U)13 


nil  4 


]!ll-^> 


mil) 


Ontario   ore  smelted    ton? 

Foreign  ore  smelted   

Limestone  for  flux   

Coke    " 

Charcoal    bush 

Pig  iron  produced   tons 

A'alue  of  pig  iron  produced $ 

Steel   made    tons 

Value  of  steel  made   $ 


71.5891      132.708!      163,779       293,305       215,366 

l,()f)2,071    1.095.501        7.52.5fiO|      023,()<)4    1.0.50.810 


305.509 

000.248 
1.880,748 

589.-593 
8.0.54.369 

4.57.817, 


351.741 

700,8.52 
2,200.191 

048,899 
8,719.892 

648.948, 


8. 071,. 339;  11, 230, 109 


252.258 
.590,902 
920.045 
5.50,112 

7.041.079 
479,3201 

7,786,303 


215.080 

480,022 
1,314,9.57 

493,41)0 
5,91(1,025 

471,0.59 


290.988 

708.273 
1,843.209 

099.202 
9.739.704 

086.959 


7,618.272  12.847,309 


The  following  companies  operated  blast  furnaces  in  191C : — 
IRON  BLAST  FURNACES  IX  OPERATIOX.  1016 


Xame  of  Company. 

Ko.  of  Furnaces 
operated. 

Fuel  used.                 Location. 

Algoma  .Steel  Corporation,  Limited. 
Canadian  Furnace  Company,  Ltd... 
St.indard  Iron  Company,  Limited  . . 
Steel  Company  of  Canada,  Limited. 

3 
1 

1 
2 

Coke. 

Coke. 

Charcoal. 

Coke. 

Sault  8te  Marie. 
Port  Colborne. 
Deseronto. 
Hamilton. 

Lead 

At  the  Galetta  mine  owned  and  operated  by  the  Estate  of  James  Robertson, 
Montreal,  where  a  smelter  has  been  erected,  some  6,481  tons  of  lead  ore  were  raised 
last  year,  the  concentrates  resulting  from  wliich  amounted  to  1,032,559  pounds. 
Xo  ore  was  raised  at  the  Hollandia  mine,  near  Bannockburn,  but  about  .50  tons  of 
concentrates  were  produced.  At  the  works  of  the  Kingston  Smelting  Company, 
Limited,  over  43  tons  of  concentrates  were  smelted.  The  lead  contained  in  these 
several  lots  of  concentrates  was  796,833  pounds  valued  at  $T0,863.  This  is  at  8.7 
cents  per  pound,  the  average  price  in  Montreal  for  the  year  being  8.513  cents  per 
pound,  and  in  New  York  and  8t.  Louis  6.8  cents.  Tlio  number  of  emploj-ees  in 
lead  mining  and  smelting  was  65,  who  were  paid  in  wages  $35,814.  The  galena 
raised  at  the  Galetta  mine  is  only  slightly  argentiferous. 
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Molybdenite 

Miilyl'ilenite  is  one  of  tliosf  miiuTals  whose  usefulness  in  making  metal  alloys 
for  special  purposes  has  recently  hroufiht  them  to  the  front.  It  is  the  suljthitle  of 
molybdenum,  and  is  found  sometimes  in  Hat  hexagonal  crystals  with  cleavage  not 
unlike  that  of  mica,  hut  with  uou-elastic,  lead  coloured,  easily  separable  leaves;  and 
sometimes  disseminated  in  small  crystals  tiiroughout  the  rock  in  which  it  occurs. 
Its  most  common  occurrence  in  Ontnrio  is  in  association  witli  ]in;:inatiti'  dikes  in 
gneiss  or  crystalline  limestone. 

Since  tungsten  supplii's  liecame  scarce  and  iVrrn-incilyhdcnnni  conlil  no  longer 
he  procured  from  (Jcrniany,  steelmakers  in  iMi^iland  ]\:i\v  i>cen  using  molybdenum 
in  the  manufacture  of  high  speed  tool  stei'l.  and  tlie  British  government  re(piisi- 
tioned  all  the  molybdenite  in  the  ilni|iiie,  paying  llierel'or  at  a  rate  ecjual  to  about 
$1.00  per  pound  in  Canada  for  concentrates  containing  85  or  90  per  cent.  MoS,. 
The  urgency  of  the  demand,  and  the  price  otfered,  have  led  to  considerable  search 
for  deposits  of  molybdenite,  and  in  last  year's  Report,  pp.  17  to  31.  the  known 
deposits  were  enumerated  by  A.  L.  Parsons,  of  the  University  of  Toronto,  and 
particulars  of  their  location  and  ownership  given.  'Mr.  Parsons'  full  rejjort  on 
Molybdenite  in  Ontario  is  printed  in  the  present  voliiine.  ami  will  lie  found  of 
interest. 

The  Imperial  ilunitions  ISoanl.  Ottawa.  rejiresenLs  the  hnjierial  aiitlioni  ies  in 
purchasing  and  forwarding  supplies  of  molybdenite  concentrates.  .\  plant  for 
dressing  the  ore  has  been  installed  in  connection  with  the  Mines  Department, 
Ottawa,  and  concentrators  have  been  erected  by  the  International  Molybdenum 
Company  at  Renfrew,  and  by  the  Renfrew  Molybdenum  !Mines  Company  at  Mount 
St.  Patrick.     Ferro-molybdenum  is  also  being  made  at  Orillia  and  Bellevilb'. 

The  production  of  molybdenite  concentrates  in  Ontario  last  year  amountecl  to 
24,o62  pounds,  valued  at  !?-^().:i02.  About  89."?  tons  of  ore  were  treated  for  this 
quantity.  Most  of  the  concentrates  were  smelted  into  ferro-molyliilenuin  at  Orillia 
and  Belleville,  where  also  a  considerable  (piantity  from  Quebec  was  treate<l.  The 
concentrates  from  the  Mount  St.  Patrick  mill  wi're  sliijipcd  to  France. 

The  production  of  concentrates  from  Ontario  ore  was  as  shown  in  tin-  lollowing 

table  :— 

MOLYBDENITE  CONCEXTR.VTES,  1916 


Concentrator. 


Tons  ore  treated. 


Lbs.  concentrates 
proihieed. 


Minos  Biancli.  Mines  Dept..  Ottawa   

International  Molybdenum  Co.,  Ltd.,  Renfrew. 
Renfrew    Molybdenum    Mines,    Ltd.,    Mt.    St. 

Patrick    ". 

William  J.  Spain,  Dacre 

Total     


190.78 
4-50.  H 

.S().ll 
16.5.9 


11.349 
9,204 

1,248 
2.761 


892.98 


24,. 562 
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The  producers  of  molybdenite  ore  in  1916  were  as  follows  :- 
MOLYBDENITE  PKODUCEES  IN  1916. 


Name. 


Location  of  Deposit. 


P.O.  .\adress. 


Horscroft,  T Somerville   township. .  j  Norland. 

O'Brien,  M.  J Xlount  St.  Patrick ...  Renfrew. 

Offer,  AVilliam  C South  Porcupine  ....  South  Porcupine. 

Padwell,  George Monmouth   township. .  WUberf orcc. 

Renfrew  Molybdenum  Mines,  Limited.   Brougham  township. .  Grand  Mere,  Que. 


Spain,  William  J Dacre 

Todd,  Frederick  G Mount  St.  Patrick. 

Urquhart,  W.  J. 


417,  Fifth  Avenue,  New  York. 
801  New  Birks  Bldg.,  Montreal. 
Toronto. 


Construction  Materials 

Owing  to  the  scarcitj'  and  high  cost  of  labour  in  1916  many  branches  of  the 
budding  trade  were  hampered  in  their  operations.  There  was  also  a  decided  falling- 
off  in  the  demand.  In  consequence  a  considerable  reduction  is  recorded  in  the  out- 
put, particularly  of  brick  and  tile.  Over  100  operators  reported  that  their  yards 
had  been  closed  for  the  year,  and  the  remainder,  for  the  most  part,  worked  on  a 
much  reduced  scale.  The  sewer  pipe  trade  experienced  similar  conditions.  The 
value  of  the  output  has  increased  for  the  following  items:  stone,  lime,  sand  and 
gravel. 

Brick,  Tile,  Sewer  Pipe  and  Pottery 

The  following  table  shows  the  comparative  value  of  the  output  of  clay  products 
since  the  outbreak  of  war : — 


Year. 

Brick. 

Drain  ti!e. 

Sewer  pipe. 

Total. 

Pressed,        ^^^^*^^y- 
Common.     Fancy,  Terra 
Cotta,  etc. 

1914 

1915 

$                     $                      $ 

2,336,207           894,384             25,720 

763,591  '        375,865            49,387 
509,559          495,895            87,025 

$ 
277,530 

321,2.53 

275,471 

$ 
571 ,756 

361,283 

216,749 

$ 
4,105,597 

1  871  379 

1916 

1,584.699 

Uy  far  the  larger  jiart  of  tlic  brick  manufactured  in  Ontario  is  from  clay  or 
shale.  Sand-lime  brick  have  fallen  off  in  production.  Hollow  tile  construction  is 
on  the  increase,  both  for  fireproof  walls  in  large  buildings  and  in  liouse  construction. 
Hollow  tile  are  sold  by  the  thousand  and  also  by  weight.  The  1916  output  was 
worth  $176,95.3.  Cement  brick  and  blocks  are  considered  under  the  beading 
'■  Cement." 

Fuel  costs  for  burning  brick  have  greatly  advanced.  The  generally  increased 
cost  of  production  has  raised  tlie  average  price  of  common  brick  at  the  works  from 
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$7.!)f)  |Mr  IliniH.inil  in  I'.M.")  to  $8.i:i  in   l!»l(;.     The  wages  paid  in  1916  amounted 
to  $172,01  1.  Mild  tlie  industry  employed  1,329  men. 

.\Itli()ii;,'li  some  of  tlio  larfrer  Iiriokyards  operate  practically  the  year  round, 
the  season  I'or  the  small  jilanis  is  a  short  one.  The  average  run  in  1916  was 
101)  days,  the  same  as  for  the  [ireceding  year. 

Following  is  a  list  of  the  brick  ;iiiil  (lie  npi  ralors  who  had  an  (jut|)iit  in  1916: — 

BRICK  AM>    11 1, K    IM.ANTS. 

Name.  Address.  Product. 

Alviiiston  Briek  &  Tile  Co.,  Limited   Alvinston    Brifk  and  Tile 

Armstrong   Bros Fletclier    Tile. 

AttcrrliflN-  Standard  Brick,  Block  &  Tile  Co.  Attercliffe    Tile. 

Baird  &  Son,  II.  C Piukliill     Brick  and  Tile. 

Baker,  Goo.  K Arnprior   Brick  .ind  Tile. 

Boll   Bros Paisley    Brick  and  Tile. 

Bcmroso,  Thos Becton     Brick  and  Tile. 

Bogart    Bros Southwold    Brick  and  Tile. 

Bond  &  Bird  Woodstock    Brick. 

Brampton  Pressed  Brick  Co.,  Ltd Brampton     Pressed  Brick. 

BroadwoU  &  Son,  1! Kingsville     Brick,  Tile,  ami  Hollow 

Blocks. 

Brown,  .T.  W Vienna    Tile. 

Brownscombc  &  Sons,  II Car;;ill     Brick  and  Tile. 

Brownscmnbe,  E.  N Paisley.  K.R.  No.  2 Tile. 

Buck,  ,T.  L Port    Rowan    Brick  an.l  Tile. 

But  well,  Henry   Toronto     Brick. 

Cabana,  .Jr.,  Oliver   Ziiricli    Briik  ami  Tile. 

Campbell,  Neil  F West  Lome Brick  and  Tile. 

Canadian  Pressed  P.rick  Co.,  Limited Hamilton    Pressed  Brick. 

Clark,  Walter   Corunna    Brick  and  Tile. 

Clemens,  Moses   Thamesvillc     Brick  and  Tile. 

Cooper,  W.  II Hamilton    Brick. 

Cornliill    Sons,   Ltd Chatham     Brick. 

Crawford    Bros Hamilton    Brick. 

Cumberland,  .1,  M Listowel    Tile. 

Curtin,    Frank    Lindsay    Brick. 

Curtis   Bros Peterboro'    Brick  and  Tile. 

Dellor  &  Sons,  Geo Norwich    Brick  anil  Tile. 

T)eller,  Wni.   H Thorndalo     Tile. 

DocUart  Brick  &  Tile  Works Arnprior Briek  and  Tile. 

Dulan,   .lohn    Watford,  R.K.  No.  2  .  . .  Tile. 

Dominion  Sewer  Pipe  Co.,  Limited   Waterdown     Brick  and  Tile. 

Donaldson  Bros Ilarriston,   R.R.   No.   4.  .  Brick  and  Tile. 

Don  Valley  Brick  Works Todmorden Common,      Pressed      and 

Fancy  Brick,  Porous 
Hollow  Blocks,  etc. 

Elliott,   Chas Blucvale    Tile. 

Elliott  &  Sons,  Jas Stcelton    Brick. 

Ent  ricken,  F.  W Tavistock    Tile. 

Fox,   G.    J Dresden    Brick. 

Frank,  E.  D Strathroy    Brick  and  Tile. 

Fraser,   Chas Birth  . ." Brick  and  Tile. 

Frid  Bros Hamilton    Brick. 

Frost,  Geo.  II Toronto     Brick. 

Fuller,  Geo Belwood,  R.R.  No.  2   .  . .  Tile. 

■Gardiner,  William    Blenheim    Briek  and  Tile. 

Oovenlock,  .T.  M Seaforth,  R.R.  No.  1    .  .  .  Tile. 
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BRICK  AND  TILE  PLANTS.— CoHfimifcf. 

Name.  Address.  Product. 

HuUaii.  U Comber   Rrick   and    Tile. 

Hamilton  Pressed  Brick  Co.,  Limited Hamilton    Pressed  Brick. 

Hamley,  R.  H Bowmanvillo    Tile. 

Hondorsou  &  Aiijrus    North  Bay Brick. 

Hepworth  Silica  Pressed  Brick  Co.,  Ltd.   .  .  Hepworth   Pressed   Brick. 

Hill  Brick  Co Madoc Brick  and  Tile. 

Hill.  Aaron   Kssex    Tile. 

Hill,  A.  W Coatswortli,  R.B.  No.  1 . .  Tile. 

Hinde   Bros West  Toronto    Brick. 

Hiscock  &  Sons   Cobourg    Brick. 

Hitch,  Mrs.  Susan   Ridfjetown    Urick  and  Tile. 

Hitch,  Thos St.  Tliomas Brick  and  Tile. 

Hohl  &  Sons,  Geo Lisbon     Brick  and  Tile. 

Holland  &  Son,  'William Ruscomb Brick  and  Tile. 

Holton,  F.  C Clifford,  R.R.  No.  3 Brick. 

Holton,  R.  J Clifford,  R.R.  No.  3  ....  Tile. 

Howlctt  &  Sons,  Fred Petrolia Tile. 

Interprovincial  Brick  Co.  of  Canada,  Ltd.    Cheltenham    Pressed   Brick. 

Irwin  Estate,  Jas Norwich    Brick. 

Janes,  W.  B Mitchell     Brick  and  Tile. 

Ja^^les,   D.   A Delaware    Brick  and  Tile. 

Jasperson,   B Kingsville     Brick  and  Tile. 

Jervis  &  Son,  John   Dorchester   Station    ....  Brick  and  Tile. 

Johnson,    James     Pembroke,  R.R.  No.  3  . .  Brick. 

.Tohnston,   Jos West   Monkton    Biick. 

Jordan,  D Cliatham   Brick  and  Tile. 

Kaar,  .Tohu    Browiisville     Brick  and  Tile. 

Kerr,   Chas    Goderich,   R.R.   No.   4. . .  Brick  and  Tile. 

Koebel,  Joseph  Z St.  Clements    Tile. 

Kruse   Bros EgnKindville     Brick  and  Tile. 

Kuhn,  Henry  J Creditou  East   Tile. 

La.sey  &  Sou,  Geo.  .-V Foxboro'     Tile. 

Leamiuf,rtou  Brick  &  Tile  Co.,  Ltd Leamington    Brick  and  Tile. 

Lindsav,  Stephen   Wallaceburg,  R.R.  No.  2.  Tile. 

Liugham,  W.  T Belleville Brick. 

Logan,  John   Toronto     Brick. 

Lowe,  Jos.  Moaford.  R.B.  No  1   Tile. 

Lowes,  Gordon    Kent  Centre I'.riik  and  Tile. 

MacKav   Bros Dntton     Tile. 

McCormiek  Bros.  &  Son Watford    Tile 

McCredie  &  Reid   Lyons    Brick  and  Tile. 

McGibbon,   Dugald    Sheddcn    Tile. 

Marshall,  W.  W Woodstock    Brick  and  Tile. 

Martin,    David    Thamesville    Brick  and  Tile. 

Meaford  Brick  Co.,  Limited   Meaford    Brick. 

Milton  Pre.s.sed  Brick  Co.,  Ltd Milton     Pressed   and  Fancy  Brick. 

Minor,  J.  T Kingsville     Brick  and  Tile. 

Morley,  Walker    Toronto     Brick. 

Napanee    Brick    &     Tile    Co.,    Limited 

(A.  F.  Clark,  lessee;    Napanee   Brick  and  Tile. 

National   Fire  Proofing  Co.  of  Canada, 

Limited   Aldershot    Tiie,    Fancy    Brick    and 

Hollow  Blocks. 

New,  Edward    Hamilton    '. Brick. 

Norton,  Alsey   Bolton     Brick  ami  Tile._ 

Odell  &  Sons,  Wni Ingersoll   Brick  and  Tile. 

Ontario  National  Brick  Co.,  Limited Cooksville   Briilc. 
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BRICK  AM)   11 1. K  I'l.X^rfi.— Continued. 
jf„n,p  A.l<lres8.  Troduct. 

Ontario  Tavinu'  Hri-.k  Co..  T.inut,.,!    W-st   T..r..nl. Paving  IJri.k  and  Blocks. 

Ott  Brirk  &  Til.>  MIV.  To.,  LimilcMl Kit.ticn.r     lUi.-k. 

Ottawa  Bn.k  Mtu.  Co.,  Limitr.l    Ottawa "ek. 

Owoii  Sound  Brick  Co.,  Limited   Owen  .Soun<l    MricK. 

Park.s  H.  W Dro.-iden     Tilo 

Paxton  &  Brav   St.  Catl.arinos   r.ck. 

IVars  &   Son,  .Tames    Toronto     Hrick. 

Ppnil.rok.-  Mrirk  Co.,  Tl.r Pcnil)rokp    Bri-'k. 

Pl.illips  &  Son.  Thos St.    Hc-len-s    r.ck  an,     I.e. 

PhiiiM    Geo    K  Lui-an    Brirk  and  lile. 

Port  Credit'  Bri.k  Co..  I.in,itr.l   Port  Cro.iit    '.....  Common     and     Pressed 

Brick. 

Price  Estate,  John    Toronto     Brick. 

Provincial  Secretary's  Department    Mimico    Dra.n,    1-  loor   and    Hoi- 

low  Tile;    Brick. 

Richardson  &   Son,  .lames    Kerrwood    Tile. 

Ries.    John     Carlsruhe    Brick  and  lile. 

Russell,  Joseph  Toronto    Brick. 

Sadler,   F.  L Dublin     B'  ifk  and  Tile. 

Sili.'ate  Brick  Co.  of  Ottawa,  Ltd Ottawa    Sand-Lime  Brick. 

Sipprell,  .T.   ir Wilkesport    Tile. 

Smith    Bros Port  TA'/m   Bn.k. 

SnelKiovc  &  Teer   Bet.vorton    Brick  and  lilo. 

Sotithorn,   Oco Coldwater     P.rick. 

Stick\voo<l,   Chas Xcwmarkot     Brick. 

Stonehouse,    \V West   Toronto    Tile. 

Strathmever,   E.   V London    Brick. 

Streetsville  Brick  Co..  Limited    Streetsvillo Brick. 

Sudburv  Brick  Co.,  Liinited    Sudlniry    Brick. 

Sun  Brick  Co.,  Limited   Toronto     P'ancy  Brick  and  Hollow 

Blocks. 

Thornton.   John    Perth     Brick. 

Toronto  Brick  Co.,  Limite.l    Toronto     Sand-Lime  Brick. 

Wagstaff,   A.   U Toronto     Brick. 

WaKstaff,  Chas Lindsay    Hrick  and  Tile. 

Waito,  J.  E Foresters  Falls   Brick  and  Tile. 

Wallace  &  Son,  R N'orth  Bay   P.rick. 

Wallai-ebiirs   Brick  Co Wallaceburt;     Brick. 

Watson   Brick  Co Hraccbridgc    Hrick   and   Tile. 

Wehlann,   Alfred    Cairo    Hrick   and   Tile. 

Wehlann,   J.   .\ Rodney,  R.R.  Xo.  :.'    Tile. 

Wood,  W.   H Brockville   P.rick. 

AVright,  J .  C I'roton     Hrick  and  Tile. 

Yaeck,    Louis    Walkertoii Brick  and   Tile. 

Sewer  Pipe 

Three  companies  made  sewer  pipe  to  the  value  of  $206,90i  in  1916.  Allowing 
for  stocks  on  hand  at  the  beginning  and  end  of  the  year,  the  net  produotion  marketed 
was  $"216,7-l!).     Employees  nimibering  169  were  paid  in  wages  .$111,611. 

Following  is  a  list  of  the  companies : — 


Name  of  Company.  Location  or  Plant. 


P.O.    Address    of 
Manager,  etc. 


1  I 

Swansea    Swansea. 


Dominion  Sewer  Pipe  Co.,  Ltd 

Hamilton  &  Toronto  Sewer  Pipe  Co..  Ltd..  .  Hamilton    Hamilton. 

Ontario  Sewer  Pipe  Co.,  Ltd Mimico    Mimico. 
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Pottery 

Ouly  the  rougher  grades  of  pottery  are  manufactured  in  this  Province,  no 
deposits  of  tine  grade  ch\y  having  as  yet  been  found.  Scattered  througliout  Ontario 
are  several  potterj-  companies  that  retail  imported  goods  or  goods  made  from  im- 
ported clays.  In  1916  five  different  makers  produced  pottery  worth  $87,025  at  the 
works.     Wages  amounting  to  $32,019  were  paid  47  employees. 

The  following  is  a  list  of  operators  in  1916: — 

POTTERY   PLANTS.   llHi!. 


Name. 

Address. 

R.  Campbell's  Sons 

J.  Cranston  &  Son  

John  Davis  &  Son   

Lock  St.  South,  Hamilton. 

210  Dundurn  St.  South,  Hamilton. 

610  Merton  St.,  Toronto. 

Foster  Pottcrj-  Company   

Geo.  M.  Tavlor ' 

Main  St.  West,  Hamilton. 
Port  Hope. 

Lime 

The  production  for  1916  was  1,453,254  bushels  valued  at  $265,356,  as  com- 
pared with  1,340,394  bushels  worth  $244,953  for  1915. 

Small  producers  are  gradually  going  out  of  l)usiness,  the  demand  for  lime  being 
met  by  larger  and  better  equipped  plants.  Portland  cement  is  replacing  lime  to  a 
certain  extent  for  .some  uses. 

For  firing  the  kiln.s,  wood,  coal  and  natural  gas  are  used  as  fuel,  the  totiil 
value  of  which  amounted  to  $92,107  in  1916.  Employees  engaged  in  lime  niaini- 
facture  numbered  242,  and  received  $140,202  in  wages. 

Below  are  given  the  names  of  producers  and  the  location  of  plants  in  Ontario: 


LIME  PRODUCERS,  1916. 


Xame  of  Owner  or  Company. 


Location. 


Annis,  Geo Orillia,  R.E.  No.  3. 

Peaehvillo  White  Lime  Co.,  Limited   Beachvillc. 

Berlin,   Patrick    Xapanee. 

Brown,  E.  A Owen  Sound. 

Cameron,  W.  M '■  Carleton   Place. 

Canada  Lime  Company,  Limited    Coboconk. 

Chalmers,  Mrs.  Margaret   Owen  Sound. 

Chestnut,  W.  D Duntroon. 

Christie,  Henderson  &  Co.,  Limited Pusliiich,  Kelso,  Hespeler  and  Gait. 

Contractors'  Supply  Co.,  Limited   Orangeville  and  Teeswater. 

Delta  Lime  Co.,  Limited  Delta. 

Dominion  Sugar  Co.,  Limited   Wallaceburg. 

Elora  White  Lime  Co Elora. 

Fleiler,  Edward   Fernleigh. 

Gallagher  Lime  &  Stone  Co.,  Limited Hamilton,  R.R.  No.  4. 

Guest,  Mrs.  Myra Ancaster. 

Harvey,  Limited,  E Rockwood. 

Higginson  &  Stevens  Hawkesbury. 

Jarnieson  Lime  Co Renfrew. 

.lamieson,  .7.  M Forrester 's  Falls. 
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LIME  PRODUCERS,  im.-Continncd. 


Name  of  Oniior  or  Co 


IM|i;iiiy. 


Mooio,  Jns 

MacKcnzio  Jiros '.'....'. 

Marshiill  Linio  &  Cemont  Works,  Jiis. 

Uotiortsoii  Co.,  Limited,  D 

K(ihillanl   &   Son,  H. .'.'.'.' 

Kulicl   Jiio.s " 

Smith,  ,T()hn  S.   ........  ' 

Stamlur,]  Ohomicnl  I.on'&'Lunih;;  C,,'..'  L{,uiu-:i 
.stamliird  While  Limo  Co.,  Limited 

Toronto  Lime  Co.,  Limited   

Toronto  Urick  Company,  Limiteil 


Location. 


I'oxnicad. 

Lncknow,  IM{.  x„.  .'; 

Ifamilton. 

Milton. 

Otlawa. 

Jordan. 

Inverliirion. 

Kganville. 

IJeaehville,  Guelj>li,  and   S|.  Marv.s. 

Limelionse  and  Dolly   Varden.     ' 

Coljoconk. 


PortlanU  Cement 

Tho  ,,uantity  soUl  in  191G  ..how,,  a  ..null  .leclit.c  as  compaml  with  1915 
Btt,  ,!.„.  constructton  was  hampered  through  scarcity  of  labour.  Barrels  o  ee  ne.^ 
marketed  were  2,113,919,  valued  at  $3  -'^'^  4-Vi   wl.;i„  +)     ioi-  r  cement 

242   and    -Ro  vu^^7  1  -V-^v.4.i.J,  ^^hlle  the  191o  figures  were  2,302,- 

$1.10    0  $1.05.     Cement  on  hand  at  the  end  of  year  totalled  380,I.5,S  barrel. 
1  lie  tollnwin.o- cemeiit  i)Iants  operated  in   1910:— 

PORTL.VXI)  CKMKXT  PLAXTt.,  lyic. 


Xame  of  Company. 


Location    of   Plant. 


P.O.   .•\d<lress  of 
Manager,   etc. 


Canada  Cement  Company,  Limited,  Plant  Xo.  5 


do 


m,      „  „        "lo  flo  No.  S 

The  Hanover  Portland  Cement  Co.,  Limited 

National  Portland  Cei 

The 

St. 

Uni: 


Tluiilow  tp.,  near 

I^''""'"'^     Herald    Uldff., 

irontreal,  Que. 


near  Port  Colborn 
Hanover 


do 
Hanover. 


do 


ational  l-ortland  Cement  Co.,  Limited  ....  '  Du  1  am     anovor. 

le  Ontario  Portland  Cement  Co..  Limited  '     ni,,„  t    i    Dmliam. 

..Marys  Portland  (>„„.„  <,,.  Li,,,;,,' ,   ."  .V;  " "      ^I'^^^l Hramfor,!. 

lion  Cement  Co.,  Limited    Z  . •  '    '^t-  Marys. 


Owen  Sound Owen   .'■ 


Sound. 


In  addttton  to  the  manufacture  of  Portland  cement  from  clay  and  litnctone  or 
marl   the  mak.ng  of  een.ent  briek  and  blocks  for  wall  construction    and  o      eln 
de  for  drafts  and  culverts,  has  grown  to  some  importance.     For  Ihe    ea    19  6  a 
ull   report  of  the  industry  was  attempted  for  the  first  time.     TlvrouH,  the  co 
operatton  of  C   A.  Mtllar,  Inspector  for  the  Workmen's  Compensation  R.t^    Z 
names  of  a  fairly  complete  list  of  operators  were  secured        Returns  flZV 
show  that  some  2U  thousand  brick  and  blocks  worth  $1^8.  w  r^    o  3   Z 
1.718  thousand  t.le  and  sewer  pipe  valued  at  $46,946.     The  induLy  cnployed 

pLrw:"io9x;f ''''''  '^  -^--  -'  '^^  ---  ^'-«-  ^f  opLt-^"-;r: 
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The  following  is  a  list  of  operators  reporting  to  tlic  rnirciiu  of  :y[inos:- 
MAXUFACTUBERS  OF  CEMKNT  BLOCKS,  BRICK  AND  TILE. 


Xame. 


Address. 


rioiiuct. 


I 


Alcock,  R.  B 

Andrews,  S.  J 

Begg,   Jas 

Beuglass,   Jas 

*Breniuin  &  lloUingwortU   

•Colvin.  M.  X 

Corintliian  Stone  Co 

•Corlett,  A.  S 

Deline,   L 

Deveney  &  Campbell  

de  Jersey,  O.  W 

Dillon,   Jno 

♦Dominion  Concrete  Co 

Fletcher  and  Sons,  J.  H 

Hav  &  Son,  J.  C 

Hoy,  William  J 

Harper  &  Sons   

Hornsby,  Jno.  T 

Hpiilman,   Juo 

Her  Concrete  Tile  Co 

Karr  iS:  Rose   

KUgour,  D.  C. 

Kimzel  &  Son,  Jos 

'McDougall   Bros 

McLenaghan.  \V.  A 

McQueen,   Alex 

Malcolm,   .Ino 

\Utclicll,   Frank    

Moore,  D.  G 

Oil  Springs  Tile  &  Cement  Co 

Ord,  John  A 

Pf aff,  W.  E 

Philp,  AVm 

Pinchin,  J.  H 

Reid,   Kussel    

Schmidt,  J.  T 

Schram,  A.  .J 

Smith,  A.  G.  C 

Stickwood,  Thos 

Taylor  &  Hall 

*\Vel)stor  Construction  Co.,  Limited 

Williams,  E.  J 

Wyatt,  W.  J 


Brussels    Tile. 

Clinton    Tile. 

Lindsay    Tile. 

Bright    'I'ile. 

1  Hamilton    'I'ile. 

;  Komokii    Blocks  and  Tile. 

Guolph     frills-  Lintels,  etc. 

I  Leamington    Brick. 

Enterprise    Hlockj 

St.    Jtarys    Block:- 

Forest    ." Hlocks. 

Seelev's   Bav    Blocks  and  Tile. 

.1  ICemptvillc     

iponthill Blocks. 

jListowol 'Tile. 

.  I'rescott    

,  Colidon,  R.R.  Xo.  1 

.  Lindsay    

.  Gorrie    

.  Arner     

.  Petrolia    '■'"'e. 

Eganvillo    Brick  and  Blocks. 

Preston     iJrick,    Blocks   and 

.  Beaverton     '\'\U'. 

Essex     Blocks  and  Tile. 

.  Arthur     Tile. 

Femus     Sills,  Lintels  and 

.  Pickering      Tile. 

.  Ailsa  Craig   l'"},"''}^  ^^'\  V^^ 

.\  Oil  Springs    

.  Guelph,  R.K.  Xo.  .3 


and  Tile, 
and  Tile. 


Biick,  ]?Iocks  and  Tile. 

Tile. 

Tile. 

Tile. 

Tile. 


Tile. 


rik- 


Hcnsall 
.|  Whitevalo 
.  Clarkson 
.  Tiverton,  R.R.  No.  2   ...  Tile. 

.  St.  Jacobs    P.rick. 

.  Camlachio     Tile. 

.  .\cton    Blocks 

.  Sharon    Tile. 

.  Pcterboro'     lUocks 

.j  London       1"''''. 

.lU'lK-atlcy     Blocks 

.  Cottani    Blocks 


Blocks  and  Tile. 

Tile. 

Blocks  and  Tile. 

Brick,  Blocks  and  Tile. 

Tile. 


Blocks  and 

and  Tile. 

and  Tile. 

and  Tile, 
and  Tile. 


Tile. 


*  Idle  in  1916. 

Sand  and  Oravel 

There  is  a  considerable  business  done  iii  the  raising  of  sand  and  gravel,  chielly 
for  construction  and  road-making  purpo.ses.  The  quantity  obtained  in  1916  was 
470,903  cubic  yards,  valued  at  $312,123.  The  figures  for  1915  were  070,510  cubic 
yards,  worth  $178,288;  hence  in  1910  there  was  a  falling  off  in  quantity,  but 
an  increase  in  value.  Much  of  the  material  is  taken  from  the  beds  of  the 
great  lakes  and  connecting  rivers  by  means  of  "  sand  suckers  "  or  dredges,  and 
is  in  large  part  exported  to  lake  ports  in  the  United  States,  sucli  as   Detroit, 
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Cluvdan.l  ami  I?.,!!;,!,,.  The  St.  Clair  and  Detroit  rivers;  off  Point  Pelee  and  Pelee 
island;  at  Port  Jlaitland ;  near  Strawberry  island  in  iiic  Xiaj^ara  river-  oir  the 
mouth  of  the  Xia-ara  river.  an<l  elsewhere,  the  sand  an,!  -ravel  hrou-ht  d'own  an.l 
deposited  by  current  and  wave  ac(i„n  .uv  avail,.!  of  i„  M.pplv  the  requirements  of 
builder  and  roadniaker.  h,  additi-.n.  the  lar-c.  number  of  .sand  and  -ravel  pits  on 
dry  land  are  constantly  beiii-  drawn  upon  for  local  needs  of  a  similar  kind.  In 
most  of  the  settled  parts  .,1'  Ontari.,  these  juorhiets  of  irhicial  activity  are  plentiful 
but  in  the  flat  laiuls  u(  tin.  southwestern  peninsula  thev  aiv  relatively  scarce  and 
conseciucntly  dear,  lleiiee  the  imi.ortanee  ,.f  the  lar-e  supidies  found  in  the  lake 
and  ri\ci-  liottoms. 

Ke-ulations  have  been  framed  by  which  thr  Drpartment  of  Lands,  Forests  and 
Mines  is  authorized  to  grant  licenses  for  thr  ivmoval  of  san.l  and  -ravel  from 
deposits  under  tlie  waters  of  the  great  lakes  and  tributaries,  the  license  bein-  opera- 
tive until  tiic  31st  of  December  following  their  date,  ainl  pav„„„t  of  a  st?pulatcd 
charge  per  cubic  yard  being  required.  This  eharge  vari.'s  according  to  the  extent 
of  the  deposit,  the  distance  from  market,  etc..  running  from  three  to  twelve  cx>iits 
per  cubic  yard.  Permission  has  been  given  to  muni.ipalities  to  take  sand  and 
gravel  from  adjoining  lake  beds  without  charge  wlien  reiinired  for  the  construction 
or  improvement  of  roads.  The  revenue  from  .sand  and  gravel  licenses  iii  1916 
amounted  to  $1  l,G80.  tl. 

Following  is  a  list  of  the  sand  and  gravel  operators  who  l,ave  made  returns  to 
the  Bureau  of  Mines  for  1!)16:— 


S.V.M)   A.\U  (IKAVKL  OI'KKATOK.S,   l!ll(!. 


Xiinic. 


Material. 


'.I 


Sand  and  Gravel. 

Sand     

Sand  and  Gravel. 

Gravel    

Gravel    


Sand  and  Gravel. 

Sand     

Sand  and  (Jravel. 


Armstrong  Supply  Co.,  Limited  . . 

Barnes,   William    

Barton  Sand  and  (ir.avel  Cd.,  ],in,lt 

Battle.   .Tos 

Cadwell  Dredginor  Co..  limited    .  . 

Canadian  Sand  &  Gravel  Co.,  Limited    .  .  i  Gravel 

Clifton   Sand   r„nipany    ."    Sand  an,l  Gra 

tohourK  i-  Ballimore  Gravel  Road  Co 

Confeilcratiou  Saml  and  Gravel  Co.,  Limited 
ConstruetinR  and  I'avinj;  Co.  of  Ontario.  Limited   . 

Crow,  H    I-^   .  .  .  S^„^l  ,„,^i  (, 

Downey  &  Sons,  I.  .T i  (;,;,v(.l 

Empire  Limestone  Co |  ,s-,'n<l 

Forwell.  Jos.   K.    ^  ^ ! :;;:::  i!!  i!  i!  i!     Sam!  and' GnuH  ! 

Godson   Contraetin-  Co.,   Limited    Sand  and  (irav,'! 

Goodale    Emerson    :  ,Sa,„l  and  Gravel '. 

(.ould.  Francis  E |  Gravel 

Hamilton  S.a.Hl  and  Gravel,  Limit.-d I  San.l  and  (i'raWl ' 

Hansen,  H.  C «„„  i        i  /-.         , 

Johnson,  iL  I ::::::::::::::::::::::; i  ^-..d  and  Gravei. 

Kingston  Sand  and  Gravel  Co g,i,„l     

Liu,lsay^  Corporation  of    '.'.:.'.'.'.'.'.  :  sknd  and  Gnn;i: 

Lyons   l-nel  Co I  f.^,,^.,,, 

Maple  f,aml.  Gravel  ami  r.ri.k  Co..  Limited San.l  and  Gravel " 

MeMurray    Goo     ,Sa,„,  ,„„i  ^,  ' 

Niagara  Sand  Corporation    Gravel 

Sand  and  Gravel 

Sand     


I.. 


Oilman    Bros 

Oneida  Lime  Co..  Limited 


Addr 


Hamilton. 

Hamilton. 

Bartonville. 

Thorold. 

Wind.sor. 

Thorold. 

Stamford. 

Baltimore. 

•St.   Catharines. 

Toronto. 

Chatham. 

Sault  .Stc.  Marie 

Buffalo,    KY. 

Kitchener. 

Toronto. 

Hamilton. 

Cleveland,   O. 

Jfamilton. 

Cleveland,  O. 

Toronto. 

Kingston. 

Lindsav. 

Steclton. 

Toronto. 

London. 

Welland. 

Hamilton. 

Buffalo,  X.Y. 
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SAXD  AND  GRAVKL  OPKRATORS,  1916.— Ton/iiiiK-rf. 


Xiimo. 


Material. 


.\iMn>ss. 


Ontario  Sand  Company   

Osliawa,  Corporation  of  

Poterboro.  Corporation  of 

Prescott,  Corporation  of   

Riilcau  Canal  Su]>ply  Co 

Roesand  Com]iauy,  Limited    

Sand  and  Supplies,  Limited 

Soo  Dreilging  and  Construction  Co.,  Limited 

Soo  Dredging  and  Towing  Co 

Stamford  Sand  Co 

United  Fuel  and  Supply  Co 

AVhitiug  &  Son,  R.  .  . . ," 

Windsor  Sand  and  Gravel  Co.,  Limited   

Windsor,  Essex  &  Lake  Shore  Rajiid  Ry.  Cu. 
York  Sand  and  Gravel  Co.,  Limited 


Sand  and  Gravel . .  I  Niagara  Falls. 

Gravel    Oshawa. 

Gravel    Peterboro. 

Gravel    Prescott. 

Sand     Ottawa. 

Sand  and  (Jravel..     Erin. 
Sand  anil  Gravel..     Toronto. 

Gravel    Sault  Ste.  Marie. 

Gravel    Sault  Ste.  Marie. 

Sand  and  Gravel..     Niagara   Falls. 

Gravel    I  Detroit,  Midi. 

Gravel    CoplestDU. 

Sand  and  Gravel..     Walkerville. 
Sand  and  Gravel .  .     Kingsville. 
Sand  and  Gravel..     Toronto. 


Stone 


Classified   according   to   variety   rather    than    uses,    the    qnany    products    of 
the  Province  for  1910.  together  with  comparative  figures  for  1915.  ■were  as  follows: 


Lime:,  tone. 

,  Sandstone. 

Trap. 

Granite. 

.Marble. 

Quart/.. 

1915 

1916 

* 

.587.000 

625.628 

i 

$ 
5,. 500 

1       14.268 

$ 
32,100 

91,762 

15.500 
23,655 

10,600 

142.35+ 
223.51+ 

Limestone  is  by  far  the  most  important,  both  as  to  variety  of  uses  and  value- 
of  production.  The  above  valuation  does  not  include  limestone  quarried  for  lime- 
manufacture.  Trap  is  a  hard,  tough,  volcanic  rock  admirably  suited  for  road  metal 
when  crushed.  It  is  used  extensively  also  for  concrete  road  constrtiction,  although 
cheaper  varieties  of  crushed  stone  serve  for  most  concrete  work.  Long  freight 
hauls  increa.se  the  price  of  trap  to  so  high  a  figure  as  to  prevent  its  use  in  certain 
parts  of  the  Province.  Granite  is  quarried  chiefly  for  paving  blocks.  The  orna- 
mental marble  in  Ontario  comes  from  PLastings  and  Lanark  counties,  while  white- 
marble  is  quarried  in  Hastings  and  Renfrew.  It  is  unfortunate  that  the  ]nil)lic  is 
slow  in  its  appreciation  of  the  beautiful  marble  that  may  be  had  from  Bancroft  and 
elsewhere  in  the  Province.  In  1916  the  production  of  marble  was  nil.  .V  large 
part  of  the  quartz  produced  is  used  by  the  Canadian  Copper  Co.  as  a  smelter  flux 
in  the  production  of  nickel-copper  matte.  In  the  Coniston  smelter  ibi-  .Moiid 
Company  u-se  quartz  oV)tained  from  Bruce  Mines.  This  quartz  carries  coi)i)er  which 
is  recovered  in  the  nickel-copper  matte.  Electro-Metals,  Limited,  at  Wclland,. 
employ  quartz  in  considerable  quantities  in  the  manufacture  of  ferro-silicmi. 
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Below  are  given  the  names  of  quarry  oporators  in  1016.  classified  according  to 
product : — 

T.TArKSTONE  AND  SANDSTONE  qUAltltlES. 


Nanip  of   Owner,   Kinii   or  ('(iiii|);iiiy. 


Location. 


Kiiiil   lit'  Stone. 


AnilnMstliiiij;-  Stone  Quarry   

Beaclivillf  Wliite  Lime  Co.,  Limited 

Bergin.    Patrick    

Britnell  &  Co.,  Limited    

Canad.i  Cnisheil  Stone  Corporation,  Limited   . 

Coast  &  Lakes  Contracting  Corporation 

Cook,  J.  S 

Canadian  Towing  and  Wrecking  Co.,  Limited 

Contractors'  Suppl.v  Co.,  Limited   

Crushed  Stone,  Limited   

Empire  Limestone  Co.,  Limited    

Farr,  Mrs.  C.  C 

Fretz,  .TacoI>  M 

Gallagher  Lime  &  Stone  Company.  Limited   .  . 

Hagersvillo  Contracting  Co..  Liniitcil    

Hagersville  Crushcil  Stone  Co.,  Limited   

Hamilton,   Corporation   of    

Henderson  Farmers'  Lime  Co 

Kouned.v,  R.  C 

Kingston,  Corporation  of  

T^all.v  Estate   

Longford  Quarr.v  Co.,  Limited   

MaeDonald,  Jos.  H 

ircMillan,  Jos.  H 

Xrarkus.  Ltd.,  Wni 

Marshall,    .Tames    

Michigan  Central  Kailwa.v   

Oliver-Rogers  Stone  Co.,  Limited 

Ontario  Rock  Co.,  Limited    

Ontario  Stone  Corporation,  Limited   

Perkins,  Geo.  A 

Point  Anne  Quarries,  Limited   

Queenston  Quarry  Co.,  Limited 

Quinlan  &  Robertson   

Rcid,  C.  F 

Rideau  Canal  Suppl.v  Co.,  Ltd 

Roliertson,  D.,  &  Company,  Limited    

Robillard,  H.,  &  Son  .  .  . ." 

Roddy  &-  ifonk   

Rogers  Company,  P 

St.  Marys  Horse  Shoe  Quarry,  Limited 

Standard  Crushed  Stone  Company,  Limited  .  . 

Standard  White  Lime  Co.,  Limited 


Thames  Quarry  Company,  Limited    

Tictz,  Wui.  .\!    ." 

Walker   Bros 

Wclland  County  Lime  Works  Co.,  Limited 

Wentworth  Quarrv  Co.,  Limited 

Wilson.  G.  S.    ..". 


Amherstburgf    

Rcachvillo    

Xapanee    . .  .•. 

Burnt  River 

Dundas    

Windmill  Point 

Wiarton    

Port  Arthur 

Orangevillo 

Kirktield   

Sherkston   

|[aileyl(ury 

Vineland    

Hamilton     

Hagersville   

Hagersvilh'   

Hamilton     

Woodstock    

Guelph     

Kingston     

Smithville   

Longford  Mills   

I'ciiiit    .\nno    

Dunliar    

I'cniluoke    

llaniilloM     

Hagersville   

Owen  Sound 

Belleville     

rhthoff    

Owen  Sound 

Point   Anne    

St.  Davids    

Crookston    

Odessa 

Ottawa    

Milton   

Ottawa    

Kingston     

Terra  Cotta   

St.  Marys   

St.  Davids  and  Wind 

mill  Point 

Beachville,   Guelph, 

and   St.    Marys. . . . 

St.  Jfarvs '. 

Waterford,  R.R.  No.  4 

Thorold    

Port   Colborne    

Vincmount    

Manion    


Limestone, 
do 
do 


Limestone. 

do 

do 

do 

do 

do 

do 

Rulilde. 

Crushed 

do 

do 

Limestone. 

do 

do 

do 

do 

do,  crushed. 

do,  ground. 
Limestone. 

do,  crushed. 
Limestone. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 
Limestone. 

do 

do,  cruslied. 
Sandstone. 
Limestone. 

do 
Sandstone. 
Limestone. 

do 

do 
do 
do 
do 
do 

.    <1" 
Sandstone. 
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GRANITE  AND  THAP  QUARRIES. 


Name  of  Owner,  Firm  or  Company. 


Location. 


Kind  of  Stone. 


BaJinerman  &  Homo   l^iiaco  aiul  Butler   .  .  I  Granite  Bloolis. 

Bruoo  Mines  Trap  Rock  Co.,  Limited Uruee  Mines Tvaji. 

Gordon   &   Bruce    I.vu.lhurst,  K.R.  Xo.  2  Craiiite. 

Gordon  Granite  Co.,  D.  J (ianaiioquo    1  Granite  Blocks  and 

I      Mdnunients. 

Granite,  Crushed  and  Dimension,  Limited   Waslia^o   I  Granite  Road  Metal. 

Grant  &  Son,  .Tno .Xctinulite    Granite  Blocks. 

Ontario  Rock  Co.,  Limited  Preneveau   Trap. 

Oscar  Daniels  Company   St.  Joseph  Island   .  .  .  i  Trap. 

Street  &  O'Brien    Gananoquc    ^ Granite  Pavin;;  8els. 


QUARTZ  QUARRIES. 


Name  of  Owner,  Firm  or  Company. 


Location. 


Canadian  Copper  Company,  Limited   Dill 


Canada  Pel)l)le  Company,  Limited j  Jackfish     

Dominion  Mines  and  Quarries,  Limited   Port  Nccbish   .  . .  . 

McPhail  &  Wright  Construction  Co..  Limited   .  .  .1  Milo  21,  A.  C.  Ry. 

Mond  Nickel   Company,  Limited    Neelon  tp 

Willmott  &  Company    Killarnev 


P.O.    Address    of 
Manasrer.  etc. 


42  Kxchange  Place, 

New  York. 
Jack  fish. 

SauItSfe.  Marie,  ilicli. 
Sault  Ste.  Marie. 
Coniston. 
404    Lumsden    Bldg., 

Toronto. 


Arsenic 

Statistics  oT  iirddtution  of  arsenic  liavc  alfciidy  been  given  in  cunnecliuu  with 
the  operation  of  the  silver  refineries.  Shipments  during  the  j'ear  amounted  to 
4,32], 480  lbs.,  worth  $300,10.3.  By  far  the  larger  part  of  the  product  was  the 
refined  oxide,  or  white  arsenic.  About  90  tons  of  crude  oxide  were  sold,  iind  al.so 
over  41  tons  of  arsenic  metal. 

The  entire  output  of  the  year  was  obtained  in  the  refining  of  the  silver  ores 
of  the  Cobalt  area,  but  there  are  other  sources  of  su]>iily  in  Ontario,  if  prices  and 
demand  should  warrant  their  being  called  upon.  Among  these  is  the  county  of 
Hastings,  where  extensive. deposits  of  mi.spickel  exist,  some  of  it  auriferous.  The 
gold-arsenic  ores  of  this  locality  furni.shed  large  quantities  of  white  arsenic  wlien 
the  mines  were  in  operation  a  number  of  years  ago.  .\rsenical  ores  are  also  found 
in  the  neighbourliood  of  lake  Timagami  and  elsewhere. 


Corundum 

The  only  jiroducer  is  Manufacturers  Corundum  Company,  Limited,  whose 
mines  and  works  are  at  Burgess  Mines  in  the  county  of  flastings.  The  quantity  of 
grain  corundum  marketed  in  IfllG  was  1.34,810  pounds,  valued  at  $8,763. 

Corundum  is  u.sed  as  an  abrasive,  but  of  late  years  it  has  met  with  active  com- 
petition from  various  artificial  products,  intended  for  the  same  jnirpose,  made 
chiefly  in  the  electric  furnace. 
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HclJspur 

The  quantity  of  feldspar  shipped  fmm  tlie  several  properties  operated  last  year 
was  12,9(>5  tons,  as  conipare<l  with  ]".'.(jl!)  tons  in  1015.  The  jirinfipal  jtrodueer 
was  the  Kingston  Feldspar  and  Mining  Conij)any,  Limited,  whose  property  in  the 
township  of  Bedford  was  taken  over  iu  June  by  Feldspars,  Limited.  It  was  in 
oj)('rati(in  lliroiiglioiit  the  whole  of  the  year.  Other  produeers  were  thi;  Canada 
Feldspar  (Jorpovation,  Limited,  near  X'erona ;  S.  A\'.  Hall,  Macaulay  township, 
Muskoka,  and  J.  ^I.  Stoncss  and  Son,  Crow  Lake. 

I'raetically  the  entire  ])roduction  is  exjwrted  to  Ohio  and  New  Jersey,  for  use 
in  the  manulacture  of  pottery  and  enamelled  ware.  There  has  been  considerable 
inquiry  for  workable  feldspar  properties  high  in  potash,  stimulated  by  the 
efforts  that  have  been  and  continue  to  be  made  to  ])ut  this  constituent  in  form 
suitable  for  fertilizing  purposes.  Other  uses,  such  as  in  making  detergent  products, 
call  for  limiteil  quantities. 

Though  a  common  mineral  in  rock  structures,  it  is  only  when  it  occurs  in 
masses  free  or  nearly  free  fiom  quartz  and  other  impurities,  that  feldspar  can  be 
worked.  It  will  be  seen  from  the  de.<cri])tion  given  liy  Dr.  \\ .  (i.  .Miller  and 
C.  W.  Knight  in  anntlier  ]iart  of  this  Ke])ort.  it  was  in  a  felds))ar  quarry  near 
Maberley  tliat  the  radium-carrying  mineral  eiixenitc  was  found. 

Following  are  the  companies  or  individuals  engaged  in  the  ]iroduction  of 
relilsj)ar  : — 

FKI.DSl'AK    I'KoDrcKKS.  ]iilCi. 


Name.  i  Location  of  Deposit.  P.O.  Address. 


Canada  Fi'ldsi)ar  Coiporatidii,  Limiteil    ...    near   Verona    Ills   Madison    .\ve.,   Toronto. 

Feldspars    Limited     i  Bedford  tp llartin^ton,  R.R.  Xo.  1. 

S.   W.   Hall    1  Macaulay  tp 1  IS  Harton  Ave.,  Toronto. 

'AteDonald  Feldspar  Co.,  Limited   near  Verona    .'iS  King  St.  W'.,  Toronto. 

"•Ojaipee  Siliea-Feldspar  Mines    Conger  tp M')  Spadina  Ave.,  Toronto. 

J.  M.  Stoncss  and  Sons I  Crow  Lake Westjiort. 


Idle  in  1910. 

Fluorspar 

The  increased  demand  for  fluors])ar  has  come  largely  from  steelmakers.  It 
is  used  chiefly  as  a  flux,  but  also  in  the  manufacture  of  hydro-fluoric  acid,  and  in 
certain  metallurgical  operations.  A  newer  use  is  in  the  recovery  of  potash  from 
feldspar  and  from  Portland  cement  clinker. 

The  last  previously  reported  jiroductiou  of  fluorspar  was  in  l'.H\.  when  $"200 
worth  was  marketed.  In  191G  the  shipments  amounted  to  1,283  tons,  valued  at 
$10,116.  the  price  averaging  nearly  $8  per  ton.  It  all  came  from  the  vicinity  of 
JIadoc.  During  the  year  the  jirice  rose  rapidly,  and  towards  the  close  $15  per  ton 
was  being  paid.  Early  in  ^9]'  still  higher  ])rices  obtained.  Employees  to  the 
number  of  31  received  $8,440  in  wages. 
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FLUORSPAR  OPERATORS. 


Name.  Locatioii.  Address. 


Cross  it  Wellington  . 

C.  R.  Ross   

Wellington  &  Munro 


Lot  11,  Con.  XIII,  Huntingdon   Madoc. 

Lot  2,  Con.  1\',  Madoc Madoc. 

Lot  13,  Con.  XII,  Huntingdon.  Madoc. 


Graphite 

There  were  three  producing  properties  iu  1916,  those  of  the  National  Graphite 
Company.  Limited.  Monteagle  township;  Black  Donald  Graphite  Company,  Limited, 
Brougham  township,  and  The  Globe  Graphite  Mining  and  Eefming  Company, 
Limited,  Port  Elmsley.  The  total  quantity  of  refined  graphite  marketed  by  these 
concerns  was  3,416  tons,  valued  at  $219,586,  a  considerable  advance  over  the  pro- 
duction of  1915,  namely,  2,531  tons  worth  $113,271.  The  number  of  employees, 
in  the  mills  and  underground,  was  227,  to  whom  were  paid  wages  amounting  to 
$133,960.     All  three  companies  mentioned  have  works  for  refining  the  graphite. 

As  is  well  known,  grapiiite  is  used  as  a  lubricant,  for  making  lead  pencils,  as 
facing  for  foundrj-  purposes,  stove  polish,  etc.  The  flake  variety,  specially  adapted 
for  the  manufacture  of  crucibles,  brings  the  highest  price. 

Graphite  is  one  of  the  minerals  in  which  nature  is  emulated  by  man.  The 
artificial  varietj',  made  in  the  electric  furnace  from  powdered  coke,  is  in  good 
demand  especially  for  electrodes  for  lighting  and  furnace  work. 

The  graphite  producers  are  as  follows: — • 

GRAPHITE  PRODUCERS,  1916. 


Company.  Location  of   Mine.  P.O.  Address. 


Black  Donald  Graphite  Co.,  Limited Brougham  tp 'Calabogie. 

National  Graphite.  Limited Montcaglo   tp.    ...  402   Lunisden   Building, 

The  Globe  Graphite  Mining  and  Refining  Co..  Toronto. 

Limited   Port  Elnislev   410  Dillave  Building,  Syra- 
cuse, N.Y.,   U.S.A. 
*J.  G.  Allan near  Denbigh 27  Hillcrest  Avenue,  Ham- 
ilton. 

•Tonkin-du  Pont  Graphite  Co.,  Limited Ma^-noothf    ^09    Church   St.,    Phoenix- 

' I     ville.  Pa..  U.S.A. 

Idle    in    191(5.  t  Refinery  at  Wilberforce. 

Gypsum 

The  output  comes  from  the  valley  of  the  Grand  river.  Two  companies,  the 
Alabastine  Company,  with  mines  at  Caledonia  and  a  manufacturing  plant  at  Paris, 
and  the  Crown  Gypsum  Company,  with  mines  and  works  at  Lythmore,  operated 
during  the  year.  These  companies  formed  an  amalgamation  under  the  name  of 
The  Ontario  Gypsum  Company,  Limited,  to  take  effect  1st  January,  1917.  Pro- 
duction was  reduced  as  compared  with  1915,  there  being  a  total  output  of  crude  of 
.39,393  tons,  as  compared  with  83,414  the  previous  year.     There  were  shipped  in  the 
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form  of  cnixht'd  crude  10,718  tons,  ground  crude  2,081  tons,  and  calcined  crude 
5.1 1."}  tons.  The  quantity  of  gypsum  in  the  manufactured  products,  such  as  wall 
plastiT,  aiahastine,  etc.,  was  17,823  tons.  There  is  a  certain  demand  for  unmanu- 
factured gypsum  as  a  fertilizer,  and  l'<ii-  use  in  Porthmd  cement  to  regulate  the  rate 
of  setting. 

Tlie  liui:(>  deposits  of  gypsum  reported  fmiii  tlic  banks  of  several  nf  the  rivers 
ninniiii;   iiitn  James  Bay  are  as  yet  ton  ronioto  I'mm  transportation  facilities  and 

markets  tn  lie  worked. 

ft 
(iYPSUM   MINKS,   191G. 


Company. 


Location  of  Mine. 


P.O.  Address. 


Iron   Pyrites 

.\n  upward  trend  in  pyrite  shipments,  heginning  in  1913.  has  continued 
steadily  to  date.  The  1915  production  was  more  than  double  that  for  1913,  while 
the  1916  output  marketed  shows  an  increase  in  tonnage  over  191.5  of  nearly  21  per 
cent.,  and  in  value  over  33  per  cent.,  the  output  for  the  year  being  175.593  tons, 
worth  $471,807.  A  new  shipper  and  the  largest  in  1916  was  the  Goudreau  mine  of 
the  Madoc  Mining  Company.  This  mine  is  situated  on  the  Algoma  Central  rail- 
way. Another  new  shipper  was  T.  B.  Caldwell,  of  Lanark,  who  opened  up  a  pro- 
perty near  Flower  station  on  the  Kingston  and  Pembroke  railway.  The  restricted 
production  from  Xorthpines  near  Superior  Junction  on  the  National  Transcon- 
tinental railway  was  due  to  a  complete  overhauling  of  the  mine  cquipm(>nt  prepara- 
tory to  beginning  production  on  a  greatly  increased  scale. 

Sulphur  is  in  great  demand  owing  to  the  stoppage  of  European  supplies. 
Several  large  chemical  companies  in  the  United  States  who  use  sulplmr  ore  are 
seeking  to  purchase  properties  in  this  Province.  The  Nichols  Chemical  Company, 
at  Sulphide,  and  the  Grasselli  Chemical  Company,  of  Hamilton,  are  purchasers  of 
pyrite  ore  for  treatment  in  their  acid  plants. 

During  the  vear  117  men  were  employed  who  received  wages  amounting  to 

$111,368. 

IROX  PYRITK  SHIPPERS.  lOlC. 


Name  of  Owner,  Firm  or  Ceniii;ui_v, 


Location  or  Name 
of  Mine. 


P.O.  Address  of  Manager,  etc. 


Algoma  Steel  Corporation,  Limited 

T.  B.  Caldwell 

Canadian  Sulphur  Ore  Company,  Limited 

Madoc  Mining  Company 

Nichols  Chemical  Company.  Limited   .... 

Northern  Pvrites  Company.  Limited   Vermilion  I.,ake   ..Xorthpines. 

John   T.  O'Connor    ." Tiniagami    Buffalo,  X".Y 


Helen     

Clyde  Lake  Siding 

Qucensboro   

Goudreau     !  Goudreau. 

Sulphide    :Sulphide. 


Sault  Ste.  Marie. 

Lanark. 

404  Lumsden  Bldg.,   Toronto. 
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Mica 

liougli-cobbeil  mica  mined  and  raised  in  U'lC  totalled  IKiU  tons,  valued  at 
$28,330.  The  bulk  of  this  production  was  from  the  Svdenliam  (Lacey)  mine  of 
the  Loughborough  Mining  Company.  Trimmed  mica  worth  $27,077  was  produced, 
the  quantity  being  123  tons.  In  all  21)6  tons  were  obtained  woi'th  $55,407,  an 
increase  over  1915  of  71  tons  and  $21,917. 

The  following  properties  were  operated  during  191G: — 

MICA  PRODrCP:R8.  1910. 

Location  or  ,    P.O.  Address  of 


Xame  of  Owner  or  Company.  i  xt  ^  «• 

'^     "^  Name  of  Mine, 


Manager,  etc. 


Dominion  Improvement  &  Development  Co.  ...    North  Burgess  tp i  Perth. 

Kent  Bros,  and  J.  M.  Stoness '  Bedford  tp Kiii{;ston. 

Loughborough  Mining  Co.,  Ltd j  Lacey  mine    Sydenham. 

S.  11.  Orser  Mica  Co North  Burgess  tp ;  Perth. 

Sydenham    Mica   and    Phosphate    Mining    Co.,  i 

Limited     '  Svdcnham     Sydenham. 


Natural  Gas 

iu  1916  the  production  of  natural  gas  was  17,953,390  M.  cubic  feet  worth 
$2,-104,-199,  an  increase  of  18  per  cent,  in  output,  but  a  decrease  of  over  8  per  cent, 
in  value,  in  a  year  when  practically  every  other  commodity  advanced  in  price.  The 
explanation  may  be  found  in  a  decreased  domestic  and  an  increased  industrial  con- 
sumption, with  low  prices  to  large  consumer.s,  by  no  means  an  ideal  situation  from 
the  viewpoint  of  conservation.  Assuming  the  heat  value  of  24,000  cubic  feet  of 
natural  gas  to  be  equivalent  to  a  ton  of  coal,  the  price  of  the  latter  would  have  to  be 
as  low  as  $2.64  per  ton  delivered  to  compete  with  natural  gas  at  11  cents  per 
thousand,  which  is  the  cost  to  large  manufacturers  in  Kent  county.  Gas  fields 
cannot  live  forever,  and  it  is  only  by  drilling  new  wells  annually  that  the  supply  is 
maintained.  Legislation  to  control  the  price  of  natural  gas,  or  to  restrict  its  use 
for  industrial  purposes,  would  appear  necessary  if  the  supply  is  to  be  conserved  for 
domestic  use. 

At  the  end  ni  the  year  there  were  1,802  producing  wells,  an  increase  of  68 
over  1915.  The  industry  employed  653  men  whose  wages  amounted  to  $404,039. 
Some  2,233  miles  of  pipe  line  were  reported.  This  mileage,  however,  does  not 
include  distributing  systems  in  towns  and  cities. 

NATURAL  GAS  STATISTICS,  1916. 

Gas  wells  drilled  in  year: 

Productive    l-'55 

Non-productive    3S 

173 

Producing  wells  at  end  of  year  1,802 

Miles  of  gas  pipe  2,233 

Workmen  employed    653 

Wages  for   labour    $404,039 

Gas  production : 

Quantity   ^million  cu.  ft. )    17,9.53 

Value    ■ .$2,404,499 
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']'!ic  ]\<i  111'  natiii-iil  gas  producers  for  191(i  was  as  follows: 
NATURAL  OAS  PRODUCERS,  1 !)!(!. 


Nnnir  <it'  I'l'isiiii  or  Coinpiiiiy. 


Proiliicilig 

Wflls, 

Dec.  31, 

191G. 


Township. 


I'.O.  Address  of 
MiiiiHfji-r,   etc. 


tAikeii.-*.  Beck  iiiid  Lalor 

AlubsLstine  Co.,  Paris,  hiniited  .... 
Aldrich  Gus  &  Oil  Co.,  Limited  .  . 
Azoff  Natural  Gas  Co.,  Limited   .  . 

Barnard-Argiie-Roth-Stearns  Oil  & 
Gas  Co.,  Limited   

*Beavcr  Oil  &  Gas  Co.,  Limited .... 
Bertie  Natural  Gas  Co.,  Limited.. 


Canadian  Gas  Co.,  Limitcil 


Canfield  Natural  Gas  Co.,  Limited 
Choapsitle  Natural  Gas  Co.,  Ltd. 
Chippawa  Development  Co.,  Ltd... 
Cliiiiiiawa  Oil  &  Gas  Co.,  Limited. 

Coleman,   J.    .\ 

Commonwealth  Oil  &  Gas  Co.,  Ltd. 


Crystal  Oil  &  Gas  Co.,  Ltd. 


Douskin,  D 

Darling  Road  Cooperative  Gas  Co. 

Deagie,  John ( 

Dominion   Natural  Gas  Co..  I.,td... 


Douglas.  W.   A 

Dunn  Natural  Gas  Co.,  Limited. 
Duxhurv,  Wellington 


East  Side  Gas  Co.,  Limited 

Emerson,  Troughton  &  Laidlaw... 
Empire    Limestone   Co.,    Limited.. 


Fairliank  Estate.  J.  II.  .. 
Fisherville  Gas  Co.,  No.  1 
Fletcher.  J.  I 


*Glenwood  Natural  Gas  Co.,  Ltd... 

Hagor,   Ham    

Haniilton  Gas  &  Oil   Co..   Limited 

Helka,   Fred    

Hendee   Natural  Gas  Co 

*Holmes  Gas  Co.,  Limited    

tHome  Natural  Gas  Co 

Hoover.   D.   E 

tHoover,  D.  E.,  A.  E.,  and  Menno. 

Hoover,  James  E 

tHvde   &   Suivelv    


Lidustrial  Natural  Gas  Co.,  Ltd... 
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'  S.  Cayuga,  Dunn 

I  Seneca \  . . 

i  Rainham   

N.  Cayuga   


Dunnvillc. 
Paris. 
Hamilton. 
Canfield. 


E.   Tilljury    401    Iroquois    Building, 

Buffalo,  N.Y. 
Romney  &  E.  Tiiliury  Buffalo,  N.Y. 
Bertie    Ridgeway. 

Romuey,  Tilbury  E...  1426  Dime  Bank  BIdg., 
Detroit,  Mich. 

I  N.  Cayuga   Canfield. 

I Cheapsido. 

Willoughby     Chippawa. 

I  Caistor,   Canboro   and 

I      Cayuga    Tavistock. 

Waintlcet     Wellandport. 

Onondaga 240  King  St.  E.,  Ham- 
ilton. 

Onondaga   Paris. 

Brantford   Cainsville. 

Canboro,  N.  Cayuga.  Darling  Road. 

Onondaga   Middleport. 

Lincoln.  Wentworth, 
Elgin,  Norfolk  and 
Haldimand  (coun- 
ties)      842  Marino  Bank  Bldg., 

Buffalo.  N.Y. 

Oneida     Caledonia. 

Dunn    Dunnvillc. 

Walpolo     Hagersville. 

Sherbrooke    Lowbanks. 

Canboro     .\ttercliffo   Station. 

Huniberstone    Hudson   &   4th  Streets, 

Buffalo,  N.Y. 

Enniskillen Petrolia. 

Rai'ilitiin    I  Fisherville. 

Binbrook     i  Hannon. 


Raleigh,   Romnev   and 

I      Tilbury  E.    .  .' 

[Onondaga   



Rainham   

S.   Cayuga    

Rainham  and  Walpoli 

Oneida     

Rainham    

Raiidiam   

I  S  Cayuga   

Bertie,   Crowland  and 
Huniberstone    


Buffalo,  N.Y. 

Middleport. 

Hamilton. 

Fisherville. 

Cavuga. 

Buffalo,  N.Y. 

Hamilton. 

Selkirk. 

Selkirk. 

Selkirk. 

Dunnvillc. 


Port  Colborne. 
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XATCRAL  GAS  PRODUCERS,  1916.— Conlimicd. 


Name  of  Person  or  Company. 


Prodiu'hifr 
Wells, 
Dec.  31, 
1916.    I 


Township. 


P.O.  Address  of 
Manager,  ete. 


Jones,   James   S. 
Jones,    Xelson    . 


Kindy  Gas  Co.,  Limited   . . 

Kindy  &  Sons,  D 

Kittinger  Gas  Co.,  Limited 


tKohler  &  Aikens 


Lalor,  F.  R 

Lalor  &  Vokes    

Lamb.  Alfred   

tLamb,  Walter  B 

Lawson,   J.   J 

Liesinger-Lembke    Co. 


Marshall   Lime   &   Cement    Works. 

,Tas 

Martin,    Edward    

Mayer,   J.   E 

Medina  Natural  Gas  Co.,  Limited. 
Midfield  Natural  Gas  Co.,  Limited 


Mickle,  Geo.  T.,  Sc  McKeehnie,  S.. 

Moore  &  Ricker   

Miner  &  Melinbecker 

tMoote,  Melick  &  Lymburner   .... 

Nanticoke  Natural  Gas  Co.,  Ltd.. 

National  Gas  Co.,  Limited    

Niagara  Natural  Gas  &  Fuel  Co. 

Ltd 

North  Shore  Gas  Co.,  Limited    .  . 
Northwestern  Gas  Co.,  Limited   .  . . 

Oil  Springs  Oil  &  Gas  Co.,  Ltd... 

Onondaga  Oil  &  Gas  Co.,  Ltd 

0.\ford  Oil   &  Gas  Co.,   Limited.. 

t Patterson,  T.  H 

Port     Colbome  -  Welland     Natural 
Gas  &  Oil  Co.,  Limited   

Preston  Natural  Gas  &  Oil  Co.,  Ltd.. 

Provincial  Natural  Gas  &  Fuel  Co. 

of  Ontario,  Limited    

tRegal  Natural  Gas  Co 

Relief  Gas  Co.,  Limited    

Robinson  Road   Gas  Co 

Rollston  &  Bennett    

Rose,  M.  E 

Snively,  F.  L.,  Gas  Co.,  Limited.  . 

Sparham,   Andrew    

Springvalo  Oil   &  Gas  Co.,  Ltd. .  . 
■'Standard   Natural  Gas  Co.,  Ltd. . . 
Sterling  Gas  Co.,  Limited   I 


3 

2 

7 
7 
5 

21 

5 
11 
13 
11 


15 
3 

23 

7 


1 

10 

2 
72 

4 

10 
4 

fi 
6 


17 
24 

222 

3 
25 

4 

4 


3 
33 
61 


Port  Maitland    (vill.)|  Port  Maitland. 
Canboro,  Moulton   . .  .  |.  Vtterclirt'o  Station. 

Rainham   '  Cayuga. 

Raiuham    Selkirk. 

Moulton     1  IS  E.  Eaglo  St..  Buf- 
falo, N.Y. 
Canboro    |  Duimville. 

Moulton    Dunnville. 

Walpole    Dunnville. 

Walpole    Selkirk. 

Walpole    N'anticoke. 

Low  Banks. 
Humberstone    Buffalo,  N.Y. 


Glanford    and    Seneca 
Port  Maitland    (vill.) 


Bayham    . , 
N,  Cavuga 


Canboro 


Humberstonr 
Canboro     .  .  .  . 


Walpole     

Rainham,   Seneca 


Humberstone    .  . 

Rainham   

Brant  (county) 


Enni.skillen 
Onondaga   . 


Hamilton. 
DuTinville. 
Buffalo,  N.Y. 
Cliatham. 

32   Stinson   St.,   Hamil- 
ton. 
Ridgetown. 
Canlioni. 
llumber.stone. 
Canboro. 

Nanticoke. 

5(i:'.   Bank  of   Hamilton 

Bldg.,  Hamilton. 
Fen  wick. 
Hamilton. 
13    Scott    Block.    Eric, 

Pa. 
Oil  Springs. 
Biantford. 
Brantford. 


Seneca ,  Hlai-klieath. 

Seneca,  Oneida,  Onon- 
daga     I  Port  Colbome, 

!(!uelph. 


Welland  (county)  . . , 

Hagersvillo     Cvillagc'l 
Gainsboro,     Wainfleet 

and  Pelham   

Canboro  and  Moulton 


Niagara  Falls. 

Hagersville. 

St.   Catharines. 
Dunnville. 
Dunnville. 
Seneca     I  Blackheath. 

I  Dunnville. 

['..'. jUlackheath. 

Walpole     I  Hagersville. 

Onondatra   Buffalo,  N.Y. 

Humberstone,     Wain 

fleet  and  Moullon..  I'nrt  Colborne. 
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NATURAL  GAS  PRODUCERS,  1916.— Continued. 


Naino  of  I'cisdh  or  f'oni|iniiv. 


Producing 

Wells, 

Dec.  31, 

1916. 


Township. 


P.O.  A(ldro.s.s  of 
Manager,  etc. 


Steven.svillo  Gas  &  Fuel  Co 
Sundy  Gas  AVoll  Co ....'. 

Telephone  City  Oil  &  Gas  Co.  Ltd. 

Union  Natural  Gas  Co.  of  Canada, 
Limited    

'United  Gas  Companies,  Limited.. 

Vansickle,  A.  W ; 

Vacuum  Gas  &  Oil  Co.,  Limited!. 

■Waiiillcet  &  ^r(.ulton  Gas  Co 

Welland   County  Lime  Works  Co.. 

Limited     

Wedrick,   M 

Wvlev,    W.     ... 


125 
50 


.30 
3 


Bertio    I  Stevensville. 

Canboro    Dunnville. 

Onondaga   iraniilton. 


Kent  and  Lambton 

(counties)     Niagara  Falls. 

Waintleet,     Moulton 

and  Oain.shoro  ....ISt.  Catharines. 

Onondaga   'Cainsville. 

Middleton   292    Rushton    Road, 


I  Middleton 

Wainfieet 
Walpole     . 


Toronto. 
Lowbanks. 

Port  Colborne. 
Nan  ti  coke. 
Glanforil. 


Gas  CoJDanry\n!i\'fl-%T'Ar''""'  ""^  <-""U""«''l  f™™  the  head  ofHce  of  the  Don.inion  Natural 
uas  uompan>,  Limited,  842  Marine  Rank  Building.  ButTalo    NY 

TPurchased  by  the  Dominion  Natural  Gas  Company  during  the  year  191G. 

During  1916  tliore  were  173  now  woll.s  drilled,  of  ^vhich  .38  were  dry  and  1.35 
producers. 

Companies  operating  .50  or  more  producing  wells  are  enumerated  hereunder:— 

Producing  Well?.       Miles  of 

Company.                                                       De^  ,,1    j^^g  p;       Line. 

Dominion  Natural  Gas  Co..  Limited    714  « ,i 

Provincial  Natural  Gas  &  Fuel  Co.,  Limited                  '  ooo  oo. 

Union  Natural  Gas  &  Fuel  Co.  of  Ontario,  Limited.  i^r,  T''7 

National  Gas  Co..  Limited 7.'  -L 

Sterling  Gas  Co.,  Limited   ,;J  .-jl 

Glenwood  Natural  Gas  Co.,  Limited   .'.'. ,io  54 

United  Gas  Companies,  Limited   [  50  7C| 

The  Dominion  Xatural  Gas  Company  has  furnished  information  in  re^rard  to 
its  operations,  a  synopsis  of  which  follows :—  ° 

ranhmf  orVv  "V"^  "'  rM""f 'il'^^'  ">'  municipalities,  of  which  Walpole  township  has  16.3. 
Canboio   94,   Rainham    92,  .South  Ca.™ga  81,  Woodhouse  48,   Seneca   45.   Binl.rook  4-    in 
lesser  numbers  in  the  otiier  municipalities.  J^>i"'>iook  4.,   ami 

The  Selkirk  field  in  Norfolk  and  Haldiniand  counties,  which  includes  wells  in  the  first 
average  of  46  in  Aloulton  township  and   a  high  of  210  in  Woodhouse.     This  field  shows  •■ 

irel^OOoirN^^rtlf  Ca,S"''°"  "'  '"''''  "''''=  '"'  ^"  '"'"'"'''  '°""^'^'''  ^^'  ''^^^^^^ 

The  Simcoo  field  in  Norfolk  county  shows  322  pounds  average  rock  pressure    with  "10 

pounds  (low)   in  Woodhouse  and  498  pounds   (lugh)   in  South  Walsin.diam       \  Tow   -ner^^c 

wSr  '         ""^''  ''''  ■'  ''''"''""'  '"■  P-t  Ro"»"  ="nl  high  average  of  107,000  f^r 

lock^prTssurTo^^^Ho'linU  /'''''""'""'^  counties  comprise  the' Blackheatli  field,  with  average 
1  OIK  pressure  of  lo4  pounds,  low  average  production  of  33,000  cubic  feet  in  Caistor  to^vnshTn 
.and  high  average  of  66,000  cubic  feet  in  Glanford  township.  to^vnship 


.   ...      .  No.  4 

„  Bureau  ol   AVincs . 

5)U  

I  •      •»  vinlii  PMinitv  anil  liouchton  in  Norfolk. 

TUe  Vienna  ..U  ^Z^^^'^^V^^-  ^^^^^  ^^^^'^  -"'^  ^-'-     ^"  '"" 
Tlin  5ivpra"o  pressure  in  tiie  louuii  i^  -•  ^  t 

During  the  vear  this  company  '"•l""';^    ,  ,      ^'.^^^j  ',i,U   the   Don.inion:     Wainos   an,! 
C!?^^I":^-"SorC^r;r-  ri^rr  Oas  Co.   ana  Port    Ko.an 

Gas  Co. 

Following  is  a  list  of  cotupan.e.  which  pipe  natural   ,as   from   the  well,  to 
points  of  consumption  or  who  distnhute  it  there".— 

PIPE  LINE  COMPANIES  OR  m.TKUUTCKH  ONLY  OV   S.VVVKM.  (;.V8. 

Brantford  Gas  Company,  Limited.  , 

Central  Pipe  Line  Company.  Limited,  Chatham. 
Chatham  Gas  Company,  Limited. 
Indopendeii,  Xat.i'al  Gas  Company    DunnviUe. 
LKrersoU  Gas  Light  Company,  Limited. 

Pctrolia  X'tilities  Company,  Limite.l. 

Kose  lim  Xatiiral  G^  Company.^^  ^^        ^^^.^^^ 

iri^,^  OiUaJilr  G^:  Comi^ny.  l!in,ited.  St.  Thomas. 
Thmold  Gas  Company,  8t.  Catharines. 
Tilburv  Town  Gas  Company. 

Windsor  (Jas  Company,  Limited. 
Wtock  Gas  Li.ht  Company,  Limited. 

Details  of  Natural  Oas  Industry 

„.  „.  M.,«...  Mine  A«.»„.  «>,,,  „..  '^"^l^t  '^ZllZ^l 
„.taral  g.s  .CIU  an,,  the  »>>«"»  ««'',;:™;::,i;:;  Mr.  M,ek,e.  figure, 
following  note,  r,,peet.nR  the  ,n<l»stn.     "  "      »'         „  „,  „„  Mi,,!,,;  Ta. 

tr:rrg;:«rarr;r:":ot::.  ;:  Vn^™-  ,.n. «.  „,.....„, 

,     T,      •   «„  in  1<I1C)  was  17,929.1  million  eulne  feet, 
The  .,»..«  .<  »1««>1  e"  P""""'  ll^'ir:^ T.C  p  " ri"""  5»'-    ■"'»  "  "■"■ ,"'""" 

;;;srr  ^Lry.iKr,';r:.r.^:K,.,..  t.;  „„.. - "- » ■  - 

follows:-  Million  Cu.  Ft.  Per  cent. 

V(;9..5  or        21. n 

1 .  -Welland-Haldimand,    etc 1  ?,.752 . 5  "  '']-^ 

2.  Kent     ;;'.■.  851.9  "  ^-^ 

S.Elgin     ;■ 55.2  "•- 

4.  Lambton    — 7 

17  929.1  "        WO. 

Total    

...  .eludes  an  estimated  production  .om  a  number  of  small   operators  who   give  n. 
^""  tL  tirst  of  these  field,  -mprises^  a  numl^^^sc^^^P;^.^^^^ 
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hrought  into  towns  wliirli  wore  fmnioily  MippliiMl  from  adjarcnt  territory.  This  is  tliriiwiii); 
!l  heavy  Imrdi'ii  on  tlic  Kent  >;»«  <"'<'1>1.  i'"'!  >"'\v  iliscovcrips  of  important  sources  arc  iirm'ntiv 
iiopdcd.  Tho  (li'siruliility  of  frosli  sniirecs  of  gas  is  acopntuatcii  liy  the  hiuli  priof  of  dial. 
Tlie  amount  given  aliovo  as  the  production  is  equivalent  to  alioul  74r!.()(IO  tons  of  coal, 
reckoning  one  ton  of  coal  equal  to  21,000  cu.  ft.  of  natural  gjis :  this  is  piolml.lv  a  high 
estimate  of  the  relative  heating  value  of  coal. 

The  total  yielil  of  gas  from  the  WellaniMIalilimaml  fiehl  to  the  eml  of  liiKi  is  57.072 
million  feet,  imluiling  an  cstimatecl  jiroiluction  ilnring  the  early  life  of  the  field. 

From  Kent  the  production  up  to  tlie  .«ame  time  amounts  to  05,801  million  cu.  ft.,  or 
about  2,000  million  cu.  ft.  from  each  .square  mile  in  this  field;  at  10  cents  per  thousand  for 
the  gas  in  the  field,  this  is  an  output  of  ^200.000  per  square  mile,  with  still  a  great  deal 
more  to  come.  The  outstanding  feature  of  the  Kent  field  is  its  a\traordinary  productiveness. 
Tho  production  given  above  is  slightly  more  than  the  niininuim  possible  yield  calculated  in 
1910  from  noting  the  yield  up  to  thai  time  and  the  ilrop  in  pressure  (p.  15o]  V(d.  XI.X.  Keport 
Bureau  of  Mines),  showing  that,  as  the  pressure  drop.s,  gas  nuist  find  its  wav  in  from  iimler 
tho  bed  of  the  lake. 

The  total  output  of  the  Elgin  field  from  its  first  production  in  lOll  is  now  2.205.4  million 
cu.  ft.     It  .seems  jirobable  that  extensions  of  this  will  be  found,  or  small  similar  areas. 

The  Lambton  field  at  Oil  Springs  has  produced  020  million  cu.  ft.  The  wells  in  this 
field  do  not  appear  to  have  much  life  ahead  of  them. 

While  no  new  important  discoveries  were  made  in  1910,  there  was  an  interesting  and 
possibly  important  result  obtained  in  the  spring  of  1917  in  I)ov<'r  township,  Kent  county, 
near  Lake  St.  flair.  Oas  was  found  apparently  in  imiiortant  quantities  at  a  depth  of  .''.,000  ft. 
approximately  in  the  Trenton.  The  di.scovery  was  made  by  tlie  Union  Xatiiral  Gas  f'ompany 
at  a  point  about  ten  miles  distant  from  the  Kent  gas  field. 

The  Buivau  of  Mines  iiiaintaiiKS  three  oas  and  oil  ins|)eetor.-;  in  the  ]iro(lucinj; 
areas  for  the  purpo.se  of  enforcing  the  regulation.';  re.specting  the  plugging  of 
abandoned  wells,  wasting  of  gas,  ete.  These  are  John  Scott,  Petrolea;  A.  E.  Xear, 
fias  Line,  and  J.  W.  Beno.  Chatham.  Mr.  Scott  has  juri.sdiction  chiefly  over  the 
oil  and  gas  wells  in  liamhton  county  and  neighbourhood.  Mr.  Xear  over  the  Welland- 
Tlaldimand  field,  and  Mr.  Beno  over  the  Tilbury  area. 

The  following  extracts  are  from  'Mr.  Xear's  report : — • 

During  the  year  consideralile  drilling  has  lie(>n  done,  especially  by  the  two  largest  com- 
panies operating  in  this  district  —  The  Dominion  Xatural  Gas  Company  of  Hamilton,  and  the 
Provincial  Xatural  Gas  and  Fuel  Company  of  Xiagara  Falls,  Ontario. 

The  Dominion  N.atural  Gas  Company  drilled,  during  the  year  1910,  S7  wells,  of  whiih 
68  were  producing  wells  and  19  non-producing.  It  also  purchased  104  wells,  and  abandoneil 
15,  leaving  it  at  the  close  of  the  year  with  7"7  producing  wells.  The  total  o])en  flow  pro- 
duction from  the  company's  own  wells  was  S. 170. 000  cu.  ft.,  which,  together  with  1.10G,r.99,000 
cu.  ft.  purcha.sed,  enabled  it  to  supply  upwards  of  .''.4.498  customers.  This  company  also 
receives  a  considerable  supply  of  gas  from  the  Southern  Ontario  Gas  Co.,  Limited,  the  product 
from  the  Tilbury  gas  field,  which  is  impregnated  with  sulphur.  This  gas  is  now,  however, 
being  purified  before  being  used  for  domestic  purpo.ses.  Gas  from  the  Tilbury  field  is  also 
supplied  to  Hrantford,  Paris.  Gait  and  other  places  along  the  line. 

The  Provincial  Xatural  Gas  and  Fuel  Company  of  Xiagara  Falls.  Ontario,  during  the 
past  year  drilled  14  wells  in  the  Welland  county  gas  field,  of  which  only  5  were  producing 
wells,  making  a  total  of  222  producing  wells  owned  by  this  company.  The  total  product  of 
gas  from  these  wells  was  004,810,000  cu.  ft.,  with  which,  and  ll..''.40,000  cu.  ft.  purchasoil,  it 
gave  a  fairly  satisfactory  supply  of  gas  to  its  many  customers  in  the  city  of  Xiagara  Falls. 
tho  towns  of  Wetland  and  Rridgeburg,  and  the  villages  of  Fort  Erie,  Stevensville,  Ridgi'wav- 
and  Crystal  Reach. 

During  the  year  1910  a  new  company  was  organized  under  the  style  and  name  of 
"  Vacuum  (Jas  and  Oil  Co.,  Limited,"  COS  Lumsden  Building,  Toronto ;  E.  P.  Rowe,  General 
Manager.     It  has  drilled  a  number  of  wells  in  the  township  of  Dereham.  Oxford  county. 

A  second  company  was  formed  under  the  name  of  American  Gas,  Gasoline  ami  Oil  Manu- 
facturing Company,  Limited,  of  X'ew  York;  Eugene  P.  Deiner,  of  Dunnville,  president. 
This  company  lias  a  considerable  territory  of  lands  under  lease  in  the  townships  of  Moulton 
and  Canboro,  Ilaldinxmd  county. 

Mr.  Beno  reports  tliat  45  new  gas  wells  were  drilled  and  47  miles  of  new  gas 

mains  laid  ddwn  in  the  Kent  county  Held  in  iniG,  the  field  comprising  the  town- 
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ships  of  Romney,  Raleigh  and  Tilbury  East.  The  total  number  of  gas  wells 
being  operated  was  259,  and  the  estimated  length  of  all  the  gas  mains  now  existing 
is  502  miles,  the  size  of  the  mains  ranging  from  3  to  12  inches  in  diameter.  If  the 
distributing  systems  of  the  cities,  towns  and  villages,  ami  all  the  rural  lines 
of  2  inches  and  under  in  diameter  were  included,  the  aggregate  length  of  the  gas 
lines  would  be  1,000  miles  or  more.  ilr.  Beno  adds  that  the  wells  in  the  south- 
western side  of  the  field  are  weakening  rapidly,  and  will  probably  not  last  long,  if 
they  continue  to  be  drawn  upon  as  heavily  as  at  present. 

Petroleum 

The  yield  of  petroleum  in  1916,  namely,  6,890,681  imperial  gallons*  (196,876 
barrels)  shows  a  decrease  of  8  per  cent,  as  compared  with  that  of  1915.  By  districts 
the  production  for  the  two  years  was  as  follows,  in  gallons : — 


1915 

1916 

Gain. 

Tjobs. 

Lambton  

Bothwell 

Uuttuu 

5.647,894 

1,168.829 

189,646 

445,9.57 

52.160 

1,592 

4,977,286 

1,184,968 

99,814 

570,:!9I 

56.612 

1,610 

i/i'.i:^;)'  . 

670.608 
89  2.S2 

Tilbury 

124,4:^4    . 

4.452    . 

18    . 

Belle  Kiver 

Total 

7,505.478 

6,890,681 

145.04H 

759.840 

Commenting  on  these  figures,  Charles  Jenkins,  of  Petrolia,  a  vet^'ran  ojht- 
ator,  says : — 

Lambton  county  shows  a  greater  loss  than  the  entire  Province.  This  can  be  accounted 
for  by  surface  conditions  of  pumping.  The  soil  is  very  heavy  clay  laud,  and  in  the  months 
of  April  and  May  and  well  on  into  June  the  wet  spring  checked  very  materially  the  team  work 
necessary  to  keep  the  pumps  in  proper  working  condition.  Again,  in  July  and  August  the 
heat  and  drought  were  extreme,  and  the  jerker  line  systems,  by  virtue  of  expansion,  were 
continually  breaking,  requiring  repair  and  del.iying  pumping.  There  was  thus,  tlierefore, 
a  known  loss  in  production.  The  Dutton  statement  does  not  show  the  actual  loss,  if  any. 
The  1915  figures  were  swelled  by  1914  oil  carried  over  and  not  delivered  till  1915. 

If  Lambton  figures  are  taken  for  four  years  and  averaged,  the  production  is  152,000 
barrels  per  annum.  AVithout  sjjccial  setbacks  in  surface  working  as  in  1916,  I  think  the  1915 
record  would  have  been  nearly  attained. 

Some  prospecting  work  goes  on.  I  understand  some  attempts  to  explore  the  Trenton 
vicinity,  Lake  Erie,  are  going  on.  At  Thamcsville  a  sustained  effort  is  being  made  to 
develop  a  permanent  producing  centre,  but  the  territory  is  shallow. 

The  price  of  crude  was  advanced  10  cents  per  barrel  (;i5  gallons)  on  .laniiary 
3,  making  it  $1.83;  two  additional  gains  of  5  cents  in  January,  one  in  February. 
another  of  5  cents  and  one  of  10  cents  in  March  brought  the  price  to  $2.03 ;  by  \  Itli 
August  it  had  declined  to  $1.83,  at  which  figure  it  remained  until  18th  November. 
when  it  rose  to  $1.88,  and  closed  31st  December  at  $1.98.  The  average  price  during 
the  year  for  Petrolea  crude  was  $1.94: 7-13  per  barrel,  and  for  Oil  Springs  crude 
$1.99  7-13. 


'Figures   kindly  supplied   by   Samuel   Pollard,  Supen-isor  of  Cruiie  Oil  Hounties,  Pctroli:i 
The  bounty  of  l'/4  cents  per  gallon  on  crude  oil  is  paid  by  the  Dominion  Government. 
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J.  Scott,  inspector  of  oil  and  gas  wells,  reports  the  following  figures  regarding 
the  wells  of  the  oil  district  as  follows : — 


OIL  WKLL.S  IN  LAMliTON  DiSTlUCT. 


Kiolil. 

I'limin'il- 

liulnl. 

Not 
operated. 

Abandoued. 

Total. 

Knniskillen-MiK)ri' 

S:irni;i-Pl  viiipton 

■>.:u- 

1(>4 
1,462 

192 
91 

195 
20 
10 

479 

940 
73 

89   . 
15 
50 
16 
36 

344 
7 

4,1111 
244 

1,551 

Diit  Ion  

207 

50 

1 
3 

1 

1!)1 

liotllWl'll  

212 

59 

11 

[Qcliiiii  Reserve   

11 



Total 

4.481 

479 

1,230 

406 

6.. 596 

Inspector  Beuo  reports  that  in  Essex  and  Kent  counties  51  oil  wells  were  in 
ojieration  in  1916,  and  38  were  standing  idle.  Ten  new  wells  were  drilled  during 
the  year. 

Salt 

Salt  nuu'lielcil  in  11'16  exceeded  that  in  1915  both  in  (luautity  and  value,  the 
figures  for  1916  being  138.935  tons  worth  $700,515,  as  compared  with  116,648  tons 
valued  at  $585.022  in  1915.  The  output  was  restricted  owing  to  scarcity  of  labour. 
One  well  at  AYingham  was  lost  in  January,  and  the  plant  not  operated  until  a  new 
well  was  completed  in  October.  Wages  amounting  to  $'208,673  were  ]iaid  338 
employees.  Of  the  total  tonnage  marketed  56,325  tons  were  coarse  or  laud  salt, 
30,391  tons  line  and  30.610  tons  dairy.  The  chemical  plant  of  the  Canadian  Salt 
Company  at  Sandwich,  wliere  caustic  soda  and  bleaching  powder  are  produced,  used 
brine  equivalent  to  11,67!)  tons  of  salt. 

The  following  were  salt  producers  in  1916 : — 


SALT  COMPANIES,  1916. 


Name  of  Ornier,  Firm  or  Company. 


Location  of  W( 
or  AVorks. 


P.O.  Address  of 
Manager,  etc. 


Alex  Young  Estate Wiiigluim    I  Wingham 

The  Canadian  Salt  Company.  Limited   f  San'lw'ii'h    ........  \    Windsor. 

The  Dominion  Salt  Compauv.  Limited !  Sarnia   ,  Sarnia. 

The  Earlton  Salt  Works  Company.  Limited I  South     of     Kfjremont 

Road.  Warwick  tp..   llydo  Park 

Exeter  Salt  Works  Company.  Limited 

Ontario  People's  Salt  and  Soda  Co.,  Limited... 
Western  Canada  Flour  Mills  Company.  Limited. 

The  Western  Salt  Company.  Limited  ' i  Mooretown  and 

I      Courtright    Courtright 


Exeter   Exeter. 

Kincardine    Kincardine. 

Goderich    Goderieh. 
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Talc 

Shipinentji  of  tal-:  in  lOlG  exceeded  tliose  of  tlie  jjiveediiifj  year  both  in  tiuiintity 
and  value.  The  figures  for  1915  were  1,720  tons  of  erudo  and  O.SSo  tons  of  ground, 
as  compared  with  3, fit;.")  and  S.14.T  tons,  respectively,  in  1!>1().  The  total  valuation 
of  both  crude  and  ground  for  1916  was  $111,180,  an  ailvance  of  $"36,U)4  over  the 
preceding  year.  All  the  ground  tale  was  produced  at  the  Madoe  mill  of  G.  H. 
Gillespie  and  Company,  which  trcates  30  to  35  tons  of  crude  daily.  Klilovite, 
Limited,  closed  down  the  Eldorado  plant  on  September  1.  llllG.  The  bulk  of  the 
L-rude  came  from  the  Henderson  mine  near  Madoe,  operated  Ijy  Cross  and  Welling- 
ton. 1,755  tons  being  shipped  to  the  I'nited  States  and  S.Cif!  tons  delivered  to  the 
Gillespie  mill.  The  Anglo-American  Talc  Corporation  are  erecting  a  mill  on  their 
property  which  adjoins  the  Henderson  mine.  Ground  tale  lias  a  variety  of  u.ses  sueh 
as  talcum  powder  and  as  tiller  for  eotton,  jiajjcr,  rubber,  soap,  etc.  The  industry 
employed  60  men  whose  wages  amounted  to  $32. 434. 

The  operators  are  as  follows: — 

TALC  OPKRATORS.  l!il(j. 

Firm  or  Compaiiv.  Location  of  .Mine  or  Work.«.  Addre.ss  of 

Manager,   etc. 


Anglo-American  Talc  Corporation,  Ltd.|  Huntingdon  tp.  (Connolly  mine) . .  I  Madoe. 

Cross  and  Wellington   Huntingdon  tp.  (Henderson  mine)  Madoe. 

Eldorite,  Limited Eldorado    Eldorado. 

Gillespie,  G.  H.,  &  Co I  Madoe    Madoe. 


Mining  Divisions 

For  purposes  of  administration  unrler  the  .Mining  .Vrt.  the  mini'ral  regions  of 
the  Province  are  subdivided  into  Mining  Divisions.  The  officer  in  charge  of  a 
Division  is  called  a  Mining  Recorder,  and  all  mining  claims  on  Crown  lands  staked 
out  in  the  Division  must  be  filed  with  him.  He  has  ])ower  to  settle  disputes  between 
mining  licensees,  there  being  a  right  of  appeal  1o  tin'  Mining  (  nniniissioiier,  whose 
decisions  in  imjKjrtant  matters  are  subject  to  review  liy  the  courts  of  law.  The 
list  of  l)ivisions  is  as  follows,  with  the  name  and  headcpiarters  of  the  several  T{e- 
corders,  and  figures  representing  the  business  (huie  by  each  iluiini;-  IDUi.  Mining 
claims  staked  out  on  lands  not  includeil  within  tiie  limits  of  a  ^lining  Division,  as 
for  instance,  in  eastern  f)iitario  and  in  the  T?ainy  I'iver  area,  are  recorded  in  the 
Department  of  Lands,  Forests  and  Mini'>.  'roi'(iiito.  whirh  also  ccillects  all  Ibc 
mining  revenue  that   does   not    pass   through    the   hamls   of   llir    Mining    IJceoi-ilers. 
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Mi.\iN(;  KivisiONs,  iinii. 


iKeceipt^,    liiKi. 


Mining 
Division. 


Xiinif  and   P.O.   Addreiis  of 
Recorder.  i 


F^irchase 
price. 


Per- 
mits. 


Miner's 
licenses. 


Recordingi 
fees. 


Total. 


Sault  Ste.  Muri( 

.Sudbury    

Porcupine    

hinder   Lake    . 
Port   Arthur   .  .  . 
Parry   Sound    .  , 
(jowganda   .... 
Montreal  River 
Tcmiskaming    . 

Coleman     

Kenora     

Kowkash    


W.  X.  Miller,  Sit.  Stc.  Marie 
C.  A.  Campbell,  Sudbury  .  . 
(J.  H.  Gauthier.  S.  Porou]iiMe 
.r.  .\.  Ilougli,  Maltie.son  .  .  . 
.1.  \V.  .\fiirgan.  Pnrt  Arthur 
II.  F.  McQuire,  Parry  Sound 

I  A.  J.  Browning,  Klk  Lake. . 

X.  .1.   Me.\ulay,   llaileybury 

\V.  L.  Sprv,  Kenora 

M.  K.  Morgan,  Tashota 


$    c. 

532  15 

11.244  07 

8.861  41 

5.929  07 

■AM42  38 


300  00 
330  00 

20  00 


4.052  03 

3.532  50 
I ,086  25 


TiiiiU 


39.179  86 


100  00 


$    C.I  $    c.l         $     e. 

6.56  001  1.080  00   2.268  15 

2.728  110  ().(i69  75  20.941  S2 

2,890  00  4..S41  25  lti,922  66 
2.252  50  11.X17  .50  19,909  07 

2.113  IK)  5.. 5(13  25  11.668  63 

187  00  178  00        365  00 

726  25  1,310  00'  6,188  28 


611  no   Ii.ll4  DO   3.865  00  13,571  50 

fi:!2  00       6.56  75    2,375  00 

124  00    1.088  65    1.272  65 


60  00 


870  00  18,422  75  37.100  15  95.572  76 


The  promising  discoveries  of  gold  made  in  the  neighbourhood  of  Kowkasli.  on 
the  Xational  Transcontinental  railway,  iiiiulf  it  desirable  to  establish  an  office  in 
the  field  for  the  recording  of  claims  and  the  general  convenience  of  prospectors. 
A  tract  containing  about  K.dOd  square  miles  was  accordingly  detached  from  the 
Mining  Division  of  I'urt  Artliur  ;uiil  set  apart  as  tiio  Kowkash  Mining  Division, 
with  head  oflicc  at  Tashota  on  the  Tran.^contincntiil  railway,  ilark  Tl.  Morgan, 
formerly  assistant  in  the  K'ccordiTV  (illii-c  at  Port  .\rthur,  was  appointed  Eecorder, 
26th  May,  1916. 

The  limits  of  tlic  Kowkash  Division  arc  as  follows:  So  much  of  the  territory 
as  is  situated  within  the  Xipigon  Forest  Eeservc  remaining  subject  to  the  Forest 
Keserves  Act  and  regulations: — 

Commencing  at  the  southeast  angle  of  the  township  of  Henderson,  being  a 
point  in  the  boundary  line  between  the  districts  of  Algoma  and  Thunder  Bay  74 
chains  48  links  north  of  the  93rd  mile  post  on  said  Di.strict  line ;  thence  west 
astronomically  along  the  south  boundaries  of  the  townshi|>s  of  Henderson.  Selwyn, 
Harlow.  Goodwin,  Chijiman  and  IJaynar  -54  miles  more  or  less  to  the  southwest 
angle  of  the  last-mentioned  township:  thence  continuing  west  a.stronomically  67 
miles  more  or  less  to  a  point  on  the  shore  of  Lake  Xipigon  at  or  near  Humboldt 
Bay :  thence  in  a  general  direction  northwesterly,  westerly  and  southwesterly  fol- 
lowing the  shore  line  of  Lake  Xipigon  in  all  its  windings  to  the  Wabinosh  river, 
where  it  enters  Wabinosh  bay  of  said  Lake  Xipigon:  thence  northwesterly  follow- 
ing the  south  shores  of  Wabinosh  Lake.  Waweig  or  Round  Lake.  Sucker  Lake. 
Valley  Lake.  Clear  Lake.  Tunnel  Lake  and  connecting  streams  to  the  west  boundary 
of  the  Xipigon  Forest  Reserve :  thence  north  astronomically  along  said  west  bound- 
ary of  the  Xipigon  Forest  Reserve  and  continuing  north  astronomically  8.5  miles 
more  or  less  to  the  south  shore  of  the  Albany  river:  thence  in  a  general  cour.se  east- 
erly along  the  south  .shore  of  said  Albany  river  to  its  intersection  with  the  bound- 
ary between  the  Districts  of  Thunder  Bay  and  Algoma  :  thence  .south  a.«tronomically 
along  the  said  District  boundary  line  110  miles  more  or  less  to  the  point  of 
commencement. 
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Reports  from    NMninc  Recorders 

The  several  Recorders,  iu  reporting  on  tlie  business  of  their  offices  at  the  close 
of  the  year,  remark  on  matters  of  interest  to  the  mining  community  in  their  re- 
spective Divisions.     From  these  notes  the  following  extracts  are  made: — 

SauU  Ste.  Marie. — There  was  some  activity  iu  the  sulphide  ores  in  township 
49,  and  in  copper  back  of  Thessalon.     Claims  recorded  44,  cancelled  21. 

Sudbury. — There  was  no  new  field  opened  up,  aud  altliough  business  was 
fairly  good,  it  was  confined  for  the  most  part  to  West  Shining  Tree  and  the  nickel 
range.  It  may  be  interesting  to  note  that  the  Longyear  people  made  an  extensive 
find  of  nickel  in  the  township  of  Falconbridge.  The  claims  were  originally  staked 
as  working  permits,  owing  to  the  fact  that  there  was  not  sufficient  rock  on  the  pro- 
perties to  make  a  discovery,  so  the  claims  were  really  staked  with  only  a  map  of  the 
nickel  range  as  a  guide.  However,  they  went  to  work  with  diamond  drills  and 
turned  up  an  extensive  deposit  of  low  grade  nickel  ore.  Claims  recorded  464, 
licenses  issued  225,  licenses  renewed  346. 

Porcupine. — During  the  year  nearly  all  of  the  established  mines  have  increased 
their  milling  capacity,  and  a  number  of  others  are  breaking  into  the  rank  of  pro- 
ducers, so  that  a  much  greater  production  may  be  looked  for  in  the  year  1917.  On 
every  property'  without  exception,  where  proper  development  work  has  been  per- 
formed, the  results  have  been  most  satisfactory.  This  augurs  well  for  the  future  of 
the  camp,  which  seems  destined  to  attain  even  greater  importance  among  the  gold 
camps  of  the  world.  A  verj'  encouraging  feature  is  the  development  work  per- 
formed and  results  obtained  on  some  properties  in  Deloro  township.  If  these 
develop  into  mines,  as  they  promise  to  do,  it  will  greatly  increase  the  producing 
area  of  the  camp.     Claims  recorded  401,  claims  cancelled  408. 

Larder  Lake. — Fire  destroyed  the  office  on  July  29th,  and  almost  all  documents 
were  burned,  but  all  records  were  saved.  Mining  continues  very  busy  in  this 
Division,  and  many  new  discoveries  of  merit  were  made  during  the  year.  Claims 
recorded  783,  claims  cancelled  157. 

Port  Arthur. — No  new  discoveries  of  much  importance  were  made  in  this 
Division  during  1916.  Many  of  the  prospectors  have  enlisted  for  overseas  service. 
The  withdrawal  of  a  large  portion  of  the  Division  from  prospecting,  and  the  estab- 
lishment of  the  new  Division  of  Kowkash  have  very  much  restricted  the  number  of 
claims  recorded.  Several  large  options  have  been  taken  by  "  outsiders "  on  pro- 
perty in  the  vicinity  of  Big  Duck  lake,  and  some  excellent  deposits  of  gold  are  said 
to  exist  in  that  part.  The  gold-l:iearing  rocks  are  said  to  extend  from  the  Kowkash 
and  Tashota  areas  southward  along  the  east  of  the  Xipigon  Forest  Reserve,  and 
southeasterly  to  Big  Duck  lake.  This  part  of  the  country  has  not  been  much  pros- 
pected, but  from  reports  brought  in  by  experienced  nicn  it  is  probable  that 
1917  will  show  a  great  deal  of  mining  activity  between  Big  Duck  lake  and  Kowkash. 
Claims  recorded  172.  cancelled  143. 
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Parry  Sound. — Alicji  claims  in  the  township  of  McConkey  have  been  prospected 
with  good  results.  The  demand  for  potasli  and  experiments  undertaken  for  the 
utilization  of  feldspar  in  connection  therewith,  have  resulted  in  many  inquiries, 
and  a  few  claims  were  rorordcd.     Claims  recnrdod   1(\  miner's  licenses  issued  36. 

Gowganda. —  il.  E.  Sheppard,  Mining  Recorder,  having  enlisted  for  active 
service,  and  also  AUx-rt  Skill,  the  Recorder  for  the  Montreal  River  Mining  nivision, 
the  head  olhce  of  Gowganda  Division  was  moved  to  Elk  lake,  and  Arthur  J. 
Browning  placed  in  charge  of  both  Divisions.  Business  jn  1916  was  better  than 
in  1915,  due  partly  to  the  rise  in  the  price  of  silver,  and  partly  to  the  finding  of  a 
wonderful  body  of  silver  ore  in  the  Miller-Lake  O'Brien  mine.  The  following 
properties  were  operated,  in  addition  to  the  above  mine:  Reeve-Dobie,  Bishop, 
Crews-McFarlan.  The  fire  of  last  summer  swept  a  wide  area  of  the  Division,  and 
should  make  prospecting  easier  next  year.  Every  care  has  been  taken  to  see  that  the 
claims  of  enlisted  men  were  safeguarded,  but  some  cases  have  come  to  notice 
where  holders  have  enlisted  and  have  given  no  notification  of  the  fact.  Claims  re- 
corded 51.  claims  cancelled  362. 

Montreal  River. — A  discovery  of  silver  was  made  in  the  township  of  Auld,  and 
great  interest  was  aroused  by  the  finding  of  gold  in  Powell  township  and  surrounding 
territory,  some  35  claims  having  been  recorded  up  to  the  end  of  the  year.  This 
part  of  the  country  is  best  reached  by  river  from  Elk  lake.  The  Kenabeek  and 
Mapes-Johnston  properties  were  worked  during  the  year,  and  so  also  was  the  White 
Reserve.  A  large  part  of  the  Division  was  swept  by  fire  last  summer.  Claims  re- 
corded 56,  claims  cancelled  190. 

Titniskaming  and  Coleman. — There  was  a  slight  decrease  of  business  as  com- 
pared with  1915,  accounted  for  by  the  great  distress  in  northern  Ontario  caused 
by  the  forest  fires,  which  prevented  prospecting,  and  also  the  conditions  brought 
about  by  tlic  war  in  Europe.  Most  of  the  prospecting  was  done  at  Boston  creek,  and 
towards  the  close  of  the  year  there  was  some  activity  near  Fort  Matachewan,  in  the 
townships  of  Alma,  Cairo  and  Powell.     Claims  recorded  156,  cancelled  447. 

Kenora. — Claims  recorded  45,  claims  cancelled  33. 

Eowkash. — Business  was  not  brisk,  only  one  mining  company  operating  in  the 
District,  and  many  prospectors  having  (.nlisted.  Rich  discoveries  have  been 
made  during  the  last  two  months.     Claims  recorded  160,  claims  cancelled  299. 
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A\iiiin<   Companies 

More  mining  and  niinonil  companies  were  incoi'porated  xuuh'v  tlio  laws  of 
Ontario  in  1916  than  in  1!U5.  the  number  being  8o  with  a  total  caintalization  of 
$100,079,500.  as  compared  with  59  and  an  aggregate  capital  of  $42,00.-).000. 
Foreiirn  companies  licensed  to  do  business  in  the  Province  ininiiieivd  eight  with  a 
capital  for  use  in  Ontario  of  $7,011,650.  as  against  two  tlir  piwious  year  with 
capital  of  $10,200,000. 

The  lists  are  as  follows: — 

MINING  COMPANIES  INCORPORATED  IX  liUC. 


Name  of  Company. 


Dato   of 
Incorporation. 


Algoma  Constniction  &  Ensineering  Co..  Limited 

Anzac  Porcupine  Minos.  Limited 

Atlas  Gold  Mines.  Limited 

Aurum  Mines,  Limited 

Boston  Creek  Mining  Company,  Limited 

Boston  Gold  Leaf  Mining  Company,  Limited.  .  .  . 

Bruce  Mines  Trap  Roek  Company,  Limited 

Buff-Munro  Gold  Mines,  Limited 

Burton-Munro  Mines.  Limited   

Canadian  Mines  Location  and  Development  Com- 
pany,  Limited    

Canadian   Molylidcnite,  Limited    •.••.•'■ 

Comfort   Mining  and  Leasing  Company.  Liniite.l 

Consolidated    Invostments,  Limited    

Davidson  Gold  Mines.  Limited    

Davidson  Lake  Mining  Company,  Limited 

Dominion  Rand  Mine.s,  Limited 

EUiott-Kirkland  Gold  Mines,  Limited   

Elstonc  Dunkin  Mines,  Limited 

Empire  State  Mines.  Limited 

Federal  Securities  Corporations,  Limited   

Feldspar  and  Clay  Products,  Limited   

Frank  Mapes  Crittenden  Company,  Limited   .  .  .  . 

Fulton  Mines,  Limited    

Gold  Bullion   Mines,  Limited    

Groch  Centrifugal  Flotation,  Limited   

Harland   Development   and  Mining  Co.,  Ltd.    .  . 
Hodgson  Brothers  Chemical  Company,  Limited   . 

Hoidge  &  Sons.  Limited   

Hollinger  Consolidated  Gold  Mines,  Limited   .  .  . 

Hudson  Copjier  Company,  Limited 

Humus  Product   Company,  Limited    

Inspiration  Gold  Mines,  Limited 

International  Copper,   Limited    

Ixion  Mines,  Limited    

Kamiskotia  Mining  Company,  Limited   

Kenyon  Copper  Mines,  Limited   

King  Midas,  Limited  

King.ston  Smelting  Company,  Limited 

Kirk  Gold  Mines  Company,  Limited    

Kittinger  Gas  Company,  Limited   

Mclvor  Gold  Mines,  Limited   

McRae  Porcupine  Gold  Mines,  Limited   

Milton  Pressed  Brick  Company,  Limited 

Mine  Centre  Copper  Company,  Limited   

Murray  Mogridge  Mining  Company,  Limited    .  . 

National   Mines,   Limited    

North  Victoria  Lead  Mines,  Limited 


Sault  Ste.  Marie 

Toronto    

Toronto    

Toronto    

Toronto    

Cobalt    

Sault  Ste.  Marie 

Toronto    

Toronto    


Toronto    

Toronto    

C(,l,alt    

Toronto    

Toronto    

Toronto    

Hailoybury  ... 
Haileybury. . . . 
New  Liskeard. 
South  Porc\ipine 

Toronto    

Wiarton   

Toronto    

Toronto    

South  Porcupine 

Cobalt    

Toronto    

Lindsay   

Toronto    

Toronto    

ThessaloM    . . .  . 

London     

Toronto    

Toronto    

Toronto    

Toronto    

Toronto    

Toronto     

Kingston    

Toionto    

Fort   Erie    

Kirklaml    Lake 

Toronto    

Toronto    

Port  Arthur   . . 

Toronto    

Cobalt    

Toronto    


JuiH' 

Nov. 

Feb. 

Oct. 

Feb. 

April 

June 

Dec. 

Jan. 


April 

Sept. 

April 

Nov. 

Aug. 

May 

Jan. 

Dec. 

.June 

Jan. 

Mav 

July 

Oct. 

Oct. 

.Ian. 

Doc. 

Dec. 

Mar. 

Dec. 

Mav 

Nov. 

May 

Sept. 

Jan. 

April 

May 

Nov. 

Nov. 

Oct. 

.Tune 

.Tan. 

.Tan. 

Feb. 

April 

Aug. 

Nov. 

Mar. 

Mav 


28 
17 
IS 

7 
29 
26 

6 
12 

27 
21 
15 
15 

4 
20 
1.-? 

2 

12 
29 
20 
19 
10 

4 
21 

1 
14 
10 
19 
25 
18 
27 
26 
22 
26 
1.3 
20 
18 
18 
17 

5 

5 
29 
19 
14 
11 
10 


Capital. 


.t  100,000 
1,000,000 
2,000,000 
1  „500,000 
L'.OOO.llOfl 
1,000,000 
150,000 
3,000,000 
1 ,000.000 

100,000 

100,000 

40,000 

60,000 

2,000,000 

1,000,000 

500,000 

2,000,000 

1,500,000 

2,000,000 

40,000 

1.. 500. (1(1(1 

50,(10(1 

500,000 

c.no.ooo 

25,000 

40,000 

200,000 

60,000 

25,000,000 

2,000,000 

40,000 

2,000,000 

150,000 

100,000 

2,000,000 

1,250,000 

2,000,000 

.•'.0,000 

2,000,000 

40,000 

1,000,000 

•2.tHHt,()m> 

1. .')()(!, 000 

:!00,ooo 

2,000,000 

2,000,000 

49,500 
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MIXIXO   fOMI'ANIKS    INf'ORPORATKD,    linii.—Conliniiid. 


Xsiiii'  <if  ('(iin|i;iii.v. 


Onistoli   Miiiinn  SviitlirntP,  Limitod   

Peerless  Aitiliciiil  Stcmi'.  Limited   

I'iiuMK'  ('(iin|i!iiiy.  Liinileil   

Pi)ij'U|>iiii'Ni>;litliiiHk   Mines,   I^iniite(l    

I'diCMpine  Ninlli  Still   <ii)l.l   Mines,  Liniiteil    .... 

Pipreii)>ine  V.X.T.  Tiold  Mines.  Limited    

Pint  .\itlnii-  rupper  ('iiiii|i:iiiy.  Limited    

Re|>ulilie  (iold  Mines.  Limited   

Rieiiniiind  Gas  &-  Oil  f'linipany,  Limited    

Serantim   r^elii^li  Cniil  CiimpHny,  Limited    

Sliveiudii   Mining  runipaii.v.   Limited    t 

Siidlmrv   Xiekel,   Limited    

Tnsli  Oni   Mines,  Limited    

The  Aeme  Oil  ;ind  Giis  rnmpiiny.  Limited 

Tlio  Amm   X'iitinal  Gas  and  (Jasoline  Co.,  Ltd... 
The  Arniit   ri)nstruetii)n  Ciimpany,  Limited    .... 

The  Bellliiik   Poreuiiine  Mines,  Limited    

The  Cashei  Topper  Mines.  Limited   

The  Caswell  >Iiniii};  C'nmpany,  Limited    

The  Haniiltoii  Lumber  &  fnal  Ciimpany.  Limited 
The  Lillian  Lake  Lead  Mining;  Cinnpany  Limited 

The  Liikeshiire  Saud  Company,  Limited    

The  ifatlawan  River  Mining  and  Milling  Com- 
pany,   Limited     

The  Xorth  Thompson  (luld  Mines,  Limited 

The  Ontario  Gyp.suni  Compaiiv,  Limited   

The  St.  Catharines  Maehineiy' Co..  Ltd 

The  Sudlmrv  Copper  Company,  Limited   

The  8iin  Chief  GowKanda  Silver  Mines,  Limited 

The  Thessalon  Cojijier  Company,  Limited 

Thom|isoii-Krist    Miniiif;  Company,  Limited    .... 

Tlumder  Minint;-  Company,  Limited   

Twin   Falls  Liimlier  Company,  Limited   

Washed  Sand  and  Gravel,  Limited 

Wellanil  Gas  Company,   Limited   , 

West  Comstock  Mininj;  Company,  Limited   I 

Wrif;htllary.reaves    Mines,    Limited    


.\d  dress. 


Date  of 
Incorporation. 


Capital. 


Toronto    Dec. 

Toronto    'May 

Colialt     Nov. 

Toronto    Sept. 

Toronto    i  Aug. 

Toronto    Dec. 

Toronto    T)ec. 

Toronto    fuly 

Chatham    Xov. 

Toronto    'Mar. 

Colialt    '.fune 

Siidlmry Feb. 

Toronto    Aug. 

Sarnia    Dec. 

Toronto    fune 

Toronto    Mav 


Toronto    Oet. 

Toronto    Feb. 

Toronto    .\pril 

Hamilton Dec. 

Toronto    N'ov. 

Toronto    i  April 


Ruthergien     .  . . 

Toronto    

Paris 

St.    Catharines. 

Toronto    

Toronto    

Toronto    

Toronto    

Toronto    

Toronto    


April 

Feb. 

Dec. 

Dec. 

Sept. 

April 

Dec. 

Kov. 

Oct. 

Aug. 

Toronto    '  July 

Welland   Tan. 

Toronto    N'ov. 

Toronto    I.Tuiie 


12. 

(!. 
24. 

7. 
2S. 

5. 

6. 
10. 
22. 

.1. 
16. 

.■?. 

2. 

2?. 
21. 

o 

6. 
21. 
15. 

2^ 

20 ! 

S. 

29. 
l!l. 
14. 

1. 
15. 
25. 
16. 

6. 

7 . 
15. 
19. 

S. 

9. 
Hi. 


Total. 


!!!40,oon 
4(t.iinn 

150.000 
1 ,000,000 
2,500,000 

.•?,ooo,ooo 

2.500,000 

.■5,000,000 

40,000 

40.000 

1,000,000 

loo.oon 

.1.000.0(111 

LOOO.IlOO 

2,000,011(1 

40,000 

2,000,000 

S50,OllO 

Liioii,(io(i 

150,000 

40,000 

50.000 

500,000 

1  .;;75.ooo 

750.000 

40,000 

1.000.000 

50,000 

2,000,000 

2.500,00(1 

2.OOO.000 

200,000 

60.000 

40,000 

3,000,000 

2,500,000 

*109,079..iOO 


MINING  COMPANIES  LICENSED  IN  lOKi. 


Name  of  Company. 


Baldry  Yerburgh  and  Hutchinson,  Limited   ....    St.   Catharines. 
Deloro  Smeltini;  &  Refininj;'  Company,  Limited..    Toronto 

Dominion  Mines  and  Quarries,  Limited   ,  Toronto 

E.  .1.  Longyear  Company   Sudbury 

International  Metal  Company   Tamworth 

The  Anglo-.\merican  Tale  Corporation.  Limited.  |  Madoc 
The  Confederation   Sand   and   Gravel   Company. 

Limited     1  St.   Catharin 

The  Sudbury  Nickel  Refineries,  Limited   I  Ottawa 


Date  of 
License. 


Mav  31 . 

Aug.  24. 

Feb.  25 . 

Mar.  16. 

Julv  25. 

.Ian.  2S. 

July  20. 

Aug.  24. 

Total .  . 


Capital  for 

use    iu 

Ontario. 


$561,650 

1,000,000 

150,000 

30,000 

20,000 

50,000 

200,000 
5,000,000 

$7,011,650 
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Alining:  Revenue 

Revenue  from  mining  sources  for  the  fiscal  year  was  ;fo3?.0ol.0o.  as  com- 
pared with  $342,986.41  in  1915.     Following  are  the  particulars: — 

Sales  of  mining  land   ^.ili.oTS  60 

Mining  leases    16,218  36 

Miners'  licenses,  fees,  etc 60,906  98 

Mining   royalties    15,083  52 

Do.              sand  and  gravel    14,680  41 

Mining  Tax  Act   180,827  12 

Provincial   Assay  Office    744  75 

Eefunds    ." 11  20 

Total   )?337,051  03 

Sales,  Rentals,  etc. — Under  the  Mining  Act  the  price  of  mining  lands  in  un- 
surveyed  territorj'  is  $2.50  per  acre,  and  in  surveyed  townships  $3.00  per  acre.  The' 
Act  requires  the  purchase  price  to  be  paid  and  patent  taken  out  within  nine  months 
after  the  period  expires  for  performing  the  last  instalment  of  assessment  work. 
Under  the  Mines  Act  of  1897  mining  lands  might  be  held  either  in  fee  simple  or  by 
lease,  but  since  190C  the  law  has  authorized  the  issue  of  mining  leases  in  forest 
reserves  onlj'.  As  a  matter  of  fact  such  leases  are  now  confined  almost  wholly  to 
lands  in  the  Timagami  Forest  Reserve. 

Details  of  receipts  from  sales  and  leases  of  mining  lands  are  given  in  the  fol- 
lowing table.  The  figures  are  not  exactly  the  same  as  those  given  in  the  summary, 
since  they  include  only  sales  and  leases  actually  completed  during  the  year,  while 
the  summary  comprises  all  sums  received. 


MINING  LANDS  SOLD  AXD  LEASED. 


District. 

Sales. 

Leases. 

Total. 

No. 

Acres. 

Amount. 

No. 

Acres. 

Amount. 

No.1 

Acres. 

Aniuuul. 

Timiskaming    .... 
Thunder  Bay 

219   7,990.38 
50   2,012.04 
13       460.61 
68   2,878.27 
1         18.15 
23       872.66 
8       360.00 

$      c. 
19,943  14 
4,. 396  63 
1.211  .53 
8,410  40 
45  38 
2,094  20 
1,655  00 

1 
103  3,868.78 

$     c. 

3,868  78 

322 

50 

13 

122 

1 

23 

8 

11,859.16 

2,012.04 

460.61 

4,867.-53 

18.15 

872.66 

360 

$      c. 

23,811  92 

4,396  63 

Algoma   

1.211  -53 

Sudbury    

Nipissing    

.54  1,989.26  1,989  26 

10.399  66 
45  .38 

Kenora    

2,094  20 

Elsewhere    

1.655  00 

Total   

38214,592.11 

37.756  28 

157:5. 858. 04|5.858  04 

539 

20,4.50.15 

43,614  32 

Miners'  Licenses,  etc.- — The  fee  for  a  miner's  license  is  $5,  but  as  all  licenses 
expire  on  the  31st  of  March  next  after  the  date  of  issue,  a  license  granted  after  the 
Ist  of  October  in  any  year  costs  only  $3.  The  fee  for  renewing  a  license  is  $5. 
For  recording  a  claim  the  fee  is  $10.  The  receipts  from  miner's  licenses  and  re- 
cording fees  naturally  increase  in  times  when  prospecting  is  active  and  speculation 
rife,  and  decline  when  the  reverse  is  true.  For  a  permit  to  prospect  for  minerals  in 
a  forest  reserve,  the  regulations  prescribe  a  charge  of  $10. 
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UoijuUies. — This  item,  which  applied  to  a  few  only  of  the  silver  mines  of 
Cobalt.  ha:<  now  nearly  dii^uppeared.  and  will  no  doubt  shortly  disappear  altogether. 
The  mines  on  which  it  has  levied  have  greatly  diminished  in  production,  and  the  rate 
of  royalty  has  been  reduced,  thus  enabling  them  to  operate  so  long  as  there  is  any 
profit,  or  hope  of  profit.  The  chief  royalty-paying  mines  are  the  O'Brien,  Crown 
Reserve,  Hudson  Bay  and  Chambers-Fcrland.  The  receipts  from  royalty  in  1916 
were  from  one  mine  only,  the  Crown  Reserve.  The  total  paid  by  this  mine  up  to 
the  oud  of  the  last  fiscal  year  was  $809,029.10,  and  the  entire  amount  by  all  the 
royalty-paying  mines  was  $1,903,993.96. 

Rents  and  royalties  from  sand  and  gravel  leases  and  licenses  yielded  in  1915-16 
the  sum  of  $14,680.41. 

Mining  Tax  Act. — Three  sources  of  revenue  are  provided  by  this  Act,  as 
follows:  (1)  Acreage  tax.  consisting  of  2  cents  per  acre  levied  on  all  mining  lands 
situate  in  unorganized  territory,  which  would  otherwise,  for  the  most  part,  entirely 
escape  taxation;  (2)  an  impost  of  2  cents  per  thousand  cubic  feet  on  natural  gas, 
with  a  rel)ate  of  90  per  cent,  if  the  gas  is  used  in  Canada;  the  tax  being  in  practice 
one  of  two-tenths  of  a  cent  per  thousand  cubic  feet,  since  no  gas  is  now  piped  out  of 
the  Province,  and  (3)  a  charge  of  3  per  cent,  on  the  annual  net  profits  of  a  mine 
in  excess  of  $10,000. 

These  sources  in  191G  produced  the  following  amounts: — 

Acreage  Tax    $12,6,'',7  .3S 

Gas    Tax     33,630  14 

Profit   Tax   140,.559  60 

Total  $186,827  12 

The  total  in  1914-15  was  $177,101.53. 

In  view  of  the  changes  made  by  the  Legislature  in  the  ^lining  Tax  Act  at  the 
session  of  1917,  it  may  be  well  to  give  the  list  of  mines  which  have  paid  this  tax, 
and  the  sums  they  have  paid  respectively.  These  will  be  found  below.  The  tax 
began  in  1907,  and  so  has  completed  a  full  decade  in  its  original  form.  The  prin- 
cipal changes  consist  in  (1)  an  increase  in  the  tax  from  3  to  5  per  cent,  where  the 
net  profits  exceed  one  million  dollars,  (2)  an  increase  from  3  to  5  per  cent,  on  the 
profits  from  nickel-copper  mines,  and  reckoning  the  profits  as  being  the  difference 
between  the  cost  of  production  and  the  selling  price  of  the  refined  products,  the  tax 
also  being  a  graduated  one  over  and  above  five  million  dollars,  (3)  increasing  the 
proportion  of  the  tax  payable  to  the  municipalities  in  which  the  mines  are  situated, 
from  one-third  to  one-half.  The  acreage  tax  was  also  increased  from  2  to  5  cents 
per  acre.* 

Following  is  a  list  of  the  mines  which  have  paid  the  profit  tax,  showing  the 
amount  paid  by  each  for  the  last  fiscal  year,  and  the  total  for  the  full  period  of 
the  tax  to  31st  October.  1916. 


Mining  Tax  Act,  1917  (7  Geo.  T.,  chapter  7).     For  a  fuller  discussion  of  Mining  Taxa- 
tion in  Ontario,  see  Report  of  Koral  Ontario  Nickel  Commission.  1917,  pp.  506-528. 
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MINES  WHICH  HAVE   PAID  PROFIT   TAXES. 

Mine. 

Paid  in  1916. 

Total  1907-16. 

Silver  Mixes. 

$        c. 

5,783  42 

2.010  86 

695  13 

7,347  89 

$          0. 

15,. 569  27 

Buffalo    

38,351  56 

CascvCohalt     

5.531  54 

122.173  85 

4.657  15 

Cubalt  Comet   

Cobalt  Lake  (Mining  Corporation  of  Canada)    

2,988  37 
i!88.5"48'"" 

4.930  39 

12.750  60 

1.885  48 

Dmniniond                               .             .         

1 1  788  84 

Fo*5ter                               .  .                            

577  87 

Kerr  Lake    

La   Bose    

11,397  30 
4,042  21 
1 ,529  88 
1,992  26 

22,519  27 

7  90 

7,281  .58 

131.673  60 

139.. 562  13 

78  988  73 

Miller-Lake   0  ^Brien    

11  036  22 

N^ipi'ssin'T'         

252.426  S3 

Penn-Canadian     

.391  72 

41.333  85 

15.153  18 

9,014  48 

23.443  70 

Standard     

1  447  00 

258  69 

^Vettlaufer-Lorrain                                                                   . . 

19  054  45 

Total   

78,496  03 

932.986  65 

Gold  Mixes. 
Molntvre-Porcupine    

3.087  62 
6.334  34 
6,690  80 
6,. 3.59  84 
7.843  44 
31,034  66 
216  21 

4.631  26 

15,402  40 

Tough-Oakes     

6,690  80 

Acme    

14.343  62 
7  843  44 

93  112  04 

Porcupine  Vipond   

216  21 

Total    

61,5()6  91 

142.239  77 

Nickel-Copper  Mines. 
Alexo     

496  66 

806  59 

Canadian  Copper  Company  

245.000  00 

Mond  Nickel  Company 

IS  226  94 

Total    

4!M)  66 

264.033  .53 

Miscellaneous. 
Lake  Superior  Corporation  (Iron)    

1  683  51 

216  21 

Total    

1  899  72 

Summary. 

78,496  03 

61,. 566  91 

49()  66 

93'-"  986  65 

Gold  Mines 

142  2.39  77 

'^64  033  53 

Miscellaneous   Mines    

1  899  72 

Total    

140,559  60 

1   341   159  67 
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It  ehould  be  pointed  out  that  the  royalty-paying  mines  are  exempted  from  the 
3  per  cent,  profit  tax,  and  are  therefore  not  included  in  the  foregoing  list,  except 
in  cases  where  the  royalty  was  removed  on  the  mine  noaring  oxhanstioii.  when  the 
tax  took  effect. 

The  following  notes  on  the  operation  of  the  Mining  Tax  Act  for  1916  are 
furnished  by  Mr.  Mickle,  Mine  Assessor,  who  from  the  jinssing  of  the  .\ct  has 
had  cliarge  of  colleetiiig  the  revenue: — 

The  Milling  Ta.x  .Vet.  wliicli  levies  three  fliffcrent  taxes,  vieldfed  the  amounts  meutiunoil 
l.ehiw  for  the  year  lOKi.  The  sums  stated  are  those  payable  for  the  year  1916,  ami  collected 
ill  tho  case  of  the  Profit  and  Natural  Gas  Ta.x,  although  s(une  of  the  taxes  would  he  paid  after 
fl'e  close  of  the  fiscal  year  for  the  Province  on  the  .31st  October,  and  consequently  will  no' 
agree  with  the  statements  given  in  the  Public  accounts. 

1.  Profit   Tax    (not   including  amounts   payable  by  the   two 

principal  nickel  companies)    .*140,S()7  .55 

2.  Natural  Gas  Tax .SO.-'i.'ifi  17 

3.  Acreage  Tax  (April  loth.  1916— April  15th,  1917)   12,080  91 

Total  .$183,284  63 

AVith  regard  to  the  Profit  Tax,  this  has  been  at  the  rate  of  three  per  cent.,  with  certain 
deductions  for  taxes  paid  municipalities.  Substantial  alterations  having  been  made  by  the 
Legislature,  particularly  with  regard  to  nickel  mines,  and  these  amendments  applied  to  the 
year  1916.  taxes  have  not  been  collected  from  comjianies  operating  nickel  mines  for  1916 
up  to  the  present.  On  the  basis  hitherto  in  force  the  amount  of  Profit  Tax  would  have  been 
about  $90,000  greater  than  given  above.  The  levy  for  1916  is  slightly  greater  than  for  1915, 
even  without  the  ta.x  from  the  nickel  companies. 

With  reference  to  the  operations  of  the  Profit  Tax,  as  material  alterations  were  made 
in  the  Act  and  comparisons  of  results  in  the  future  will  be  of  little  value,  it  seems  oppor- 
tune to  review  briefly  the  results  obtained  during  the  ten  years  it  has  been  in  force,  from  1907 
to  1916.     By  calendar  years  the  returns  were  as  follows: 

1907     $66,741  68 

1908     65,922  48 

1909     78,327  58 

1910  111,546  17 

1911  131,577  75 

1912  200,275  25 

1913  206,212  77 

1914  201,940  20 

1915  138,056  20 

1916     *140,867  55 

Total    $1,341,467  63 

*  Not  including  tax  from  nickel  companies. 

Revenue  from  this  tax  has  been  obtained  almost  entirely  from  three  classes  of  mines, 
viz.,  silver,  nickel-copper,  and  gold  mines.  The  profit  on  production  of  all  other  kinds  of 
ores  has  yielded  only  an  insignificant  portion.  The  total  taxes  for  the  ten  years  in  question 
have  been  as  follows: — 

Silver    mines    $933,746  59 

Nickel-copper  mines   264,033  53 

Gold   mines    140,696  13 

Miscellaneous    mines    2,991  38 

Total   $1,.341,467  63 

The  tax  from  silver  mines  reached  its  ma^ximum  of  $156,000  approximately  in  1912; 
since  then  it  has  declined  to  about  one-half  that  amount.  For  the  future,  as  the  proportion 
of  the  Profit  Tax  which  may  be  deducted  from  the  Provincial  tax  has  been  substantially 
increased,  viz.,  from  one-third  to  one-half  in  most  cases,  there  will  be  a   consequent    equal 
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reduction  of  the  amount  accruing  to  the  Province  of  about  25  per  cent.  This  will  apjily  also 
to  gold  mines. 

With  regard  to  the  nickel-copper  mines,  the  amount  given  is  for  nine  yeais,  not  ten.  the 
last  year  being  very  much  the  best.  For  the  future  the  tax,  both  with  resppet  to  rate  and 
basis  of  computation,  is  totally  different.  Moreover,  for  the  greater  part  of  the  taxes  payable 
under  the  new  legislation,  the  amount  which  might  be  deducted  from  the  Provmcial  tax  on 
account  of  municipal  expenditure,  instead  of  being  one-third,  will  be  probably  one-twentieth. 

Coming  to  the  gold  mines,  these  first  contributed  to  the  Profit  Tax  in  191".  The  amount 
paid  yearly  has  increased  greatly,  and  in  1910  was  about  $62,000. 

The  tax  on  natural  gas,  which  is  a  fixed  amount  equivalent  to  $2.00  per  million  cubic 
feet,  is  gradually  increasing  at  the  rate  of  about  10  per  cent,  per  year,  mainly  due  to  the 
increased  production  from  one  field.  Unless  new  discoveries  are  made,  the  tax  must  decline 
in  the  course  of  the  next  few  years. 

Respecting  the  acreage  tax,  a  substantial  change  was  also  made  in  this  \>y  the  Legis- 
lature, the  rate  being  increased  from  two  to  five  cents  per  acre  and  the  tax  made  ap[>licable  to 
lands  in  organized  territory  in  which  the  mineral  rights  have  been  severed  from  the  surface 
rights.  Hitherto  such  mineral  rights  were  only  taxable  in  unorganized  territory,  that  is,  with 
no  municipal  organization.  The  number  of  acres  affected  by  this  chajige  cannot  be  estimated 
yet.     Information  is  being  compiled  by  various  Local  Masters  of  Titles  on  this  point. 

Provincial  Assay  Office 

Following  is  a  report  on  the  Provincial  Assay  Oflfice  for  1916,  by  W.  K. 
McNeUl,.  B.Sc.  Provincial  A.?sayer.  The  office  is  operated  in  connection  with  the 
Bureau  of  Mines. 

The  work  of  the  Provincial  Assay  Oflfice,  Xo.  5  Queen's  Park,  Toronto,  is  as  follows : — 
(a)  Examination  and  assaying  of  samples  from  mining  engineers,  prospectors,  geologists, 

and  the  public  generally. 

(6)  Work  for  the  Ontario  Bureau  of  Mines,  consisting  of  analyses  of  rocks,  assaying 

of  different  ores  and  identification  of  minerals  for  the  geologists  employed  by  the  Bureau. 

(c)  Testing  samples  submitted  by  the  public  for  radium.  Tliis  work  is  done  free  of 
charge. 

(d)  Sampling  car  lots  of  cobalt-silver  ore.  upon  which  tlie  Government  collects  a  royalty. 
This  necessitates  ha\-ing  a  sampler  at  Doloro  for  a  large  part  of  the  time. 

(e)  Assaying  and  valuating  of  these  car  lots. 

(/)  Analyzing  and  valuating  shipments  of  cobalt  and  nickel  compounds  shipped  by 
various  smelters  and  on  which  a  bounty  is  paid. 

The  work  may  be  further  classified  as  follows; — 

Gold. — 450  samples  were  assayed  for  gold  and  reports  issued. 

Silver. — 72  samples  of  silver  were  sulmiitted,  including  car  lots  of  cobalt-silver  ore, 
upon  which  the  Govei-nment  collects  a  royalty. 

I'latinum. — 9  samples  were  submitted  for  assay  for  j'latinum. 

Iron. — 46  samples  of  iron  ore  were  analyzcrl  for  iron,  also  for  sulphur  and  phosphorus. 

Copper. — 61  samples.  During  the  year  a  greater  interest  was  manifested  in  this  metal, 
as  shown  by  assays  and  inquiries  received  for  information. 

Nickel. — 64  samples.  In  addition,  analyses  were  made  in  experiments  conducted  for  the 
Royal  Ontario  Xickel  Commission. 

Rock  samples. — 17  rock  samples  were  submitted  by  the  geologists  of  the  Bureau  of 
Mines  for  complete  analyses. 

General. — 278  other  samples  were  received,  including  samples  for  cobalt,  molybdenum, 
zinc,  lead,  etc. 

In  addition  to  the  work  designated  above,  shipments  of  cobalt  and  nickel  oxides  from 
the  various  smelters  were  analyzed  and  valuated. 

This  office  also  conducted  experiments  and  analyzed  samples  for  the  Ontario  Nickel 
Commission. 

The  Prorincial  Assayer  had  charge  of  the  Mineral  Exhibit  of  the  Ontario  Bureau  of 
Mines  at  the  Canadian  National  Exhibition,  and  was  assisted  by  Professor  Ledoux  of  Toronto 
University.  They  desire  to  thaiik  the  mine  owners  and  managers  who  kindly  loaned  samples, 
and  in  other  ways  contributed  to  the  success  of  the  Exhibition. 

The  work  was  carried  out  with  the  following  assistance:  T.  E.  Eothwoll,  B.Sc,  Assistant 
Provincial  Assayer:  E.  W.  Todd.  B.Sc,  who  was  employed  for  two  months,  and  A.  Leat  for 
six  months. 
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In  iissiiyiiij;  for  the  piihlic,  samples  will  ]ie  deiilt  with  in  the  nnler  of  their  arrival.  In 
evory  instance  speeimen.i  and  samples  should  lie  aci'ompanied  by  statement  specifying  tho 
precise  locality  whence  they  were  taken. 

Trushed  .samples  representing  large  (piantities  or  samples  less  than  tive  pounds  weight 
may  lie  .siMit  liy  mail  as  third-class  matter.  Write  name  and  address  plainly  on  each  parcel. 
Send  instructions,  with  money  in  [layment  of  fees  in  a  separate  letter.  Samples  may  be  sent 
by  express,  charges  prepaid. 

Sample  bags  addressed  to  this  Laboratory  for  .semling  oic  pulp  by  mail  may  be  cibtaiiie<l 
free  on  application;    also  canvas  bags  for  shijiping. 

Money  in  payment  of  fees,  sent  in  by  registered  letter,  post-ofiSco  order,  postal  note,  or 
express  order,  and  made  payable  to  the  Provincial  Assayer,  must  invariably  accompany 
.sample  to  insure  prompt  return  of  certificate,  as  no  exaniinatioit  is  commenced  until  the 
regulation  fee  is  paid. 

Samples  should  be  addressed  as  follows:  •'  To  Provincial  Assay  Office,  5  Queen's  Park, 
Toronto,  Ont." 

TARIFF  OF  FEES  FOR  .\\.\LYSES  AND  ASSAYS. 

1.  Assays: 

Gold     $1  00 

Silver     1  00 

Gold  and  Silver  in  one  sample   1  50 

Platinum     4  00 

Gold  and  Platinum  in  one  sanijile   5  00 

Gold  by  amalgamation    2  00 

For  the  anialganmtion  assay  for  gold  at  least  five  pounds  of  ore  must 
be  sent. 

2.  Iron  Ores: 

Iron    (metallic)     .$1  00 

Silica     1  50 

Iron  and  insoluble  residue   1  50 

Ferrous    Oxide    2  00 

Phosphorus     2  00 

Sulphur     2  00 

Iron.   Sulphur,   Phosphorus   and   insoluble    5  00 

Manganese      2  00 

Titanium     2  00 

Complete  analysis: — Ferrous  O.xiile,  Ferric  Oxide,  total  Metallic  Iron, 
Silica,   Alumina,   Lime,   Magnesia,   Manganese,  Phosphorus,   S\il- 

phur  and  Titanium    15  00 

3.  Limestones.  Dolomites.  Mtnli,  CUtys.  Shahs: 
Determination  of: 

Insolubles     .•?!   00 

Silica     1   r>i) 

Ferric   Iron    2  OO 

Ferrous    Iron     2  00 

Alumina      2  00 

Lime    1  50 

Magnesia     1  50 

Alkalies    (combined)    5  00 

Potash     4  00 

Water    (combined)     1  00 

Moisture      0  50 

Organic    Matter    1  00 

Carbon    Dioxide    1  50 

Sulphur      2  00 

Phosphorus   Anhydride    2  00 

4.  Examination  of  Clay,  Shale,  or  Cement  I'ocK-  for  Cement  Manufacture: 
Determination  of: 

Silica,   Iron  Oxide,  Alumina,  Lime,   Magnesia,   Sulphuric   Anhydride 

and  Volatile   Matter    ." .$10  00 
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5.  Coal,  Cole.  Peat,  etc.: 
Determination  of: 

Moisture      $0  50 

Volatile  Combustible    1  00 

Fixed   Carbon    1  00 

Ash    1  00 

Sulphur     2  00 

Phosphorus     2  00 

Calorific  Value    5  00 

Ultimate  Analysis   Price  on  Application 

6.  Jilineral  Waters  Price  on  Applicat  ion 

7.  Ores  and  ilinerals: 
Determination  of: 

Alumina     $2  00 

Antimony      3  00 

Arsenic    3  00 

Bismuth     3  00 

Cadmium     3  00 

Chromium      3  00 

Cobalt      3  00 

Copper    2  00 

Gold    1  00 

Ferrous    Oxide    2  00 

Ferric    Oxide     2  00 

Lead    2  00 

Lime    1   50 

Magnesia     1  50 

Molybdenum     2  00 

Manganese     • 2  00 

Nickel     3  00 

Silica     1  50 

Water      1  00 

Zinc      2  00 

8.  Bods,  Complete  Analysis  Prices  on  Application 

9.  Slags,  Sand,  etc Prices  on  Application 

10.  Identification  of  Minerals  and  Eocls  not  Bequiring  Chemical  Analysis Free 

Any  analytical  work  not  specified  above  will  be  undertaken  on  application  to  the  Pio- 
Tincial  Assayer. 

The  pulp  of  each  sample  is  retained  for  future  reference. 
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MINING  ACCIDHNIS  IN   1910 

Chief  Inspector  of  iWiiic-i,   V.  \-.  Sutherland,   Toronto;  Inspectors,  I'..  A.  C<illins, 
Kin^tston  ;  James  Uartlett,  Cohall  ;  J.  t1.  Stovel,   Sudbur>' 

lUiiiiii,'  tlio  vciir  r.Mi;  ;il  tlie  iiiiiws,  inelallurgical  works,  quarries,  ulay  and 
gravel  pits  rcf^ulated  by  the  Mining  Act  of  Ontario  there  were  45  fatal  accidents 
causing  tlic  di'ath  of  51  men,  as  compared  with  22  deaths  in  1915  and  58  in  1914. 
Of  these,  24  accidents  resulting  in  'M)  deaths  occurred  ainderground.  Seven  men 
Were  kiilcil  al"i\o  i^rnuml  at  the  mines,  eight  men  were  kiiicii  ai  the  metallurgical 
works  and  six  men  at    liie  quarries. 

Eighteen  cunipanies  iiad   fatal  accidents  during  the  year. 

Particulars  of  the  fatal  miidi^nts  dui-iiii;-  1910  were  given  in  Bulletin  No.  30 
of  the  Ontario   IJiircau  ol'   Mines. 

The  report  of  the  Workmen's  ('(unpensation  Board  for  1910  shows  that  1,319 
claims  for  compensation  in  Class  5,  Schedule  1'  were  handled  by  the  Uuarcl  during 
the  year,  nf  whicii  87  claims  were  for  permanent  disability. 

'I'alile  13  of  the  report  shows  that  24,8(19  days  were  lost  through  accidents; 
that  the  average  of  age  of  the  iiijurnl  was  :n.l(i  years  and  the  average  weekly 
\vages  $18.21. 

Table  15  gives  the  nature  of  the  injtiries.  Of  1.114  temporary  disability 
cases  finally  disposed  of,  the  causes  wcrr  classified  as  follows: 

Bruises,  contusions  ami   al)ii(sioiis    .314 

Cuts  and   lacerations    28.''. 

Fractures    99 

Crushes    1 09 

Sprains,  strains,  etc 101 

,    Burns  ami  scalds   108 

Punctures    28 

Kvo    injuries    47 

Hernias      5 

Internal   injuries    5 

Dislocations     10 

All  other  injuries    2 

Industrial   diseases    3 

Total     1.114 

The  fatal  accidents  in  connection  with  the  mineral  industry  for  the  last  three 
years  were  as  follows: 

Table  of  Fatalities 

nut  1915.  1910. 

Mines,   undergrounil    29  17  .30 

Mines,   surface    f*  4  7 

Metallurgical   works    5  1  8 

Quarries    to  0  6 

Totals    58  22  51 

'Class  5. — Mining;  reduction  of  ores  and  smelting;  preparation  of  metals  or  minerals: 
boring  and  drilling  including  sinking  of  artesian  wells  (except  when  done  by  an  employer 
coming  under  Class  14)  ;  manufacture  of  calcium  ca'-bide,  carborundum  or  alundum,  abrasives 
or  abrasive  articles  other  than  stone. 
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The  fatalities  at  the  mines  were  JiviJed  amongst  the  several  districts  ns  follows: 

1914  1915,  1916. 

Gold   mines   of   Porcupine  ami   Kirkland   Lake..  12  .'.  14 

Silver   mines   of   Cobalt    and    adjacent    districts.  11  6  S 

Xickel-copper  mines  of  Sudbury    !»  11  ys 

Iron  mines  of  Michipicoten   4  (I  2 

Western  Ontario   1  o  0 

Eastern  Ontario    1  ]  0 

Totals    :',s  -21  37 

By  months  the  fatalities  occurred  as  follows: 

1914.  1915.  1916. 

January    6  0  " 

February     5  .'!  4 

March    '. 7  0  1 

April    7  4  -2 

May   5  0  7 

June    s  1  5 

July     4  2  1 

August     5  3  '2 

September     2  3  M 

October    3  3  1 

November    4  1  10 

December    2  2  S 

Totals    58  22  51 


Analysis  of  Fatalities  at  .Mines 


Cause. 

1914 

1915 

1916 

Falls  of  ground 

Per  cent. 
7.9 
26.3 
26.3 
15. « 
23.7 

Per  cent. 
4.8 
23.8 
33.3 
23.8 
14.3 

Per  cent. 
24.3 

Shaft  accidents 

27.0 

Explosives 

21.6 

Miscellaneous  underground 

Surface 

8.1 

IS. 9 

I90t        I902       I903       1904        I90S        i906       1907        r906       1909       >9lO         I9il  19)2         I9l3         191'!^         I9i5         (916 
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Diagram    showing    Mining    Fatalities    per    thousand    men   employed    between   the   years 
1901-1916.     The    dotted    line    represents    the    average    for    the    period. 


1017 


Mining  Acci(lent.>;  in    lOld 


W 


Table  of  Fatal  Accidents  in  .Mines,  .Mclallurvrical  \\'<)rks  and  Quarries, 

IQOl    to   1916 


Persons      killed 
nt    nu't!illury;i- 
cal   works   and 

Persons  employ- 
ed    at     metal- 
lurgical   works 

Persons  employ- 
ed at  non-pro- 
ducing     mines 

Total       persons 
employed. 

Fatal    accidents 
per    1,000    em- 

mines. 

and    producing 
mines. 

(estimated). 

jiloyed. 

ISIOI 

13 

4,185                       .550 

4,085 

2.77 

1902 

10 

4.426        1               450 

4.876 

2.05 

1908 

* 

3.499                       400 

.  3,899 

1.79 

1904 

7 

3,475                       400 

3.875 

1.80 

1905 

9 

4.415                         .500 

4.915 

1.83 

190() 

11 

5,017                       7.50 

5.767 

1.90 

1907 

•>v 

6.305                    1.140 

7,445 

2.93 

190S 

47 

7,4.85                    1,7.50 

9,185 

5.11 

1909 

49 

8,505                    2,000 

10,. 505 

4.66 

1910 

48 

10,862                    2,000 

12.862 

3.73 

1911 

49 

12,548                    2,000 

14.548 

3.37 

1912 

48 
64 

13,108                    2.000 
14,298                    2,000 

15.108 
16.298 

2.84 

1913 

3.93 

1914 

58 

14, .861                    1..500 

15,8(il 

3.60 

1915 

22 

18.114                    1,.500 
14,624                    2.000 

14.614 
16.624 

1.51 

191() 

8.(J7 

Totals    .  . 

510 

140.117                  20,940 

161.0.57 

8.16 

The  oceupalioii  unci  ualionality  of  the  men  killed  are  set  out  in  the  foUowint;  table: 


Occupation.        ^^^^^ 

Italian. 

1                1 

Austrian.  .Russian.  Finn.    ,„|;  " 
niau. 

1 

SpauianI  .Swede 

Total. 

1 

Labourer 6                3                2                2 

-Machine  runner..           8                12                 1 

1 

14 

2            1 

10 

1           

1 

3 

Chute  bUislor  ....            1 

•>. 

3 

3 

1           

I 

1 

3 

MilliiiJin          .        .             I 

1 

•> 

2 

T 

1 
1 
1 
1 
1 

I 

1 

1 



Electrician 1 

' 

1 

Teamster 1 

Totals 22                7                7                7             4 

2 

1 

1 

51 

The  ages  of  the  men  ki      d  were  as  follows  : 


17-20 

21-25 

26-30 

31-35 

36-40 

41-45 

46-50 

51-55 

56-60 

61-65 

Total. 

8 

I 

U 

6 

17 

4 

() 

1 

1 

1           51 
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Table  of  Fatal  Accidents  in 


Date. 
1916. 


Xiimo   of   Mine. 


Xanic    of   Owner. 


Name  of 
Deceased. 


Occupation    of 
Deceased. 


1  Nov. 

4 

(( 

4 

2  Jan. 

3 

3  Dec. 

29 

4  Not. 

no 

•< 
5  Jan. 

16 

B  Feb. 

O.I 

7  Mcli 

.11 

8  Apii 

1   2 

Adanac    Adanac 

do         I       do 

Magpie    Alaoma 

do         i       do 

Cvril  Lake   '  Calumet 


Silver  Mines    . 

do 
Steel  Coipn.    . 

do 
and     Montaii; 


Consolidated    

do  do  do 

Creighton    Canadian  Copper  Co. 

do         1       do  do 

do         do  do 

do         do  do 


9  Ma 


10 

" 

12 

11 

Aug. 

26 

12 

Xov 

3 

13 

Dec. 

IS 

14 

Dec. 

16 

1.5 

Jan. 

4 

16 

Jan. 

21 
21 
21 

17 

Mav 

15 

18 

Julv 

12 

19 

June  9 

20 

June  20 

do 

do 

do 
Crcan   Hill 

do 
Creighton    . 

do 
Mill    


I N.  Lamoureux   ...  I  Machine  helper  . 

E.  Sturgeon   Machine    runner. 

I.  Gaotano    Millman 

1.  Piazza   M;ii-liiiic    runner. 

. .  F.   Contvnivr    ....  .Macliine    runner. 

, .  T.    Yorkc    Miiclunc  liolpor  . 

.  .  S.  Doccnka   Chuto   blaster  '.  . 

. .  S.   Oslapowicz    .  .  .  Trammer    

. . !  R.  McDonald   ....  Machine    runner. 
, .  I  M.  Aab   Scaler     


do 
do 
do 
do 
do 
do 
do 


do 
do 
do 
do 
do 
do 
do 


Cobalt   Reduction  Co. 


O'Connor   |  Foreman     

Minta   Machine    runner. 

Kusch '  Machine  helper   , 

Korol   Machine    runner. 

Powlowski    .  . .  Rlnckluiler    

Ballisfcr Hhickh.il.T    

Auvcr 'Scalci-      

Bellerbv   Millman 


Dome   Dome  Mines  Co K.  Wallace   iTinilHTiiiini 


do 
do 
do 
do 
do 


do 
do 
do 
do 
do 


Lake 


do  .. 
do  .. 
do  .. 
do 

do       .. 
Cobalt 


Foster    Glen 

Mines,  Ltd jS. 

Hollinger    lloUinger       Consolidated 

(ii)ld   Mines    J. 


H.  Hnicltzer   .  .  .  |  Fdienuiu     

Cahill Foreman     

Deshah's    Mai'liinc    runner. 

Maki     iHldi-kliolcr    

Chajmian    .  . .  .  Hoistman      .... 


21  Sept.  6 

22  Nov.  4 

23  "      12 

24  Dec.  27 
2.5  Mav  S 

Nov.  7 

26  Dec.  6 

27  Feb.  .3 

28  Aug.  12 

29  April  25 

30  Feb.  26 


do 

do 
do 


do 

do 
do 


do 

do 
do 


, .  II. 


Laliclk'   Triniiiiicr     

Ornu'lchock    ...  Mai-hiiic    ruinior, 
Klicault    Laliciror     


M. 
F. 

do  do  do       . .  G. 

La   Rose    La  Ro.so  Mines   A. 

McKinnon   &   Ogilvie    .  .  J. 

Townsite     Mining     Corporation     of 

Canada    i  W, 

Bnico     Mond  Nickel  Co 

Levack     .........        do  do 

Crown    Porcupine  Crown  Mining 

Co U 

Vipond    Porcupine         ^'  i  p  o  n  d 

Mines    i  A 


Therien Trauimcr    

Kusi    !MacliiMc    runner. 

Mudato    Chute   blaster    .  . 

Belanger    ....  Laborer    

Cullan Laborer    


Crubak   Tianimer 

Simmonds   ....  Trammer 
Twerdochlibe    .  Laborer 


Chishiilm    Blaster      

Pehlaga    Mai-liinc    ruiiiicr. 
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or  about  the    ^^incs,  l">l() 


Nationality  of 
Doccased. 


Canso  of  Acoidpiit. 


English-speakinft 
Knglishsppakiiig 

Italian     

Italian     


Austrian      

Austrian      

Russian     

Austrian     32 

English-spoakinK  ....    25 
Russian     j  25 

Knglish-speaking  ....  34 

German     24 

German     21 

Austrian      34 

Austrian     22 

Spaniard     2X 

Finn    24 

English-speaking  ....  60 

English-speaking  . . . , 

English-speaking  ... 
EnglLsh-speaking  ... 
English-speaking  ... 

Finn 

English-speaking  .... 


26 

S 

30 

M 

27 

S 

40 

43 

M 

38 

M 

32 

M 

32 

M 

32 

32 
34 
22 
32 
35 

42 


English-speaking  .... 

Russian     ;{v 

Englisli-speaking  ....  25 

English-speaking  ....  ix 

Finn    v-j 

Russian     4 1 

English-speaking  ....  y.'i 

English-speaking  ....  (j5 

Russian     .^v 

English-speaking  ....  4.', 

Austrian     47 


English-speaking 
Finn     


33 
37 


S 

s 

.s 
s 
s 
M 
.M 
S 
.S 
M 


M 
S 
S 
S 
M 


8 

M 
.S 
M 

M 
M 
M 

8 

S 


...... 

1 

...... 

1 

.. .... 

V  struck  by  crosshead  while  riding  bucket. 

Fell  while  oiling  in  coal  grinding  plant. 
. .  Strufk  Iiv  fall  (if  lire. 


J    Premature  e.xpliisiim  while  firing  round. 


Premature  explosion  while  sand  Masting. 
Crushed  between  ore  train  and  side  of  drift. 
Caught   by  station   timber  and  swept   off  skip. 
Slipped  on  ii-e  ;iiid   tell  while  inspecting  incline 
shaft. 

Fall  of  ground  in  stupe. 

Caught  in  slope  when   round   fired. 
Drilled  into  explosive  while  blockholing. 
Struck  by  fall  of  ore  wliile  blockholing. 
Caught  by  fall  of  ground  while  scaling. 
Klectrocuted     in     mill,     touched     terminal 

.■{-polo  switch, 
.'^lipped    and    fell    while    timbering    in    No 

shaft, 
liaise  to  bottom  of  shaft  blocked.     Jam  broke 

while    men    were    in    shaft    standing    over 

raise  attempting  to  start  it. 
Struck  by  falling  bucket  in  shaft. 
Caught    between    spur    wheel     and     pinion 

indicator  gear  of  hoist. 
Struck    by    slab    of    rock    from    footwall 
I         stope. 
Struck    bv 
I         drift." 
Fell    from    scaffold    on    headfrauie    at    central 

shaft. 
Fell  into  stope. 
Returned   too   soon   after  blasting  and  caught 

by  second  explosion. 
Premature  exjilosion  while  sanil  blasting. 
Crushed  between  two  cars  on  lailway  siding. 
Struck  by  falling  tree. 

(^aught  by  run  of  ore  in  stope. 

Struck  by  skip  while  cleaning  out  sum]). 

Struck    by    bar    while    barring    chute    in    rock 

house. 
Gassed  in  raise  while  retiring  holes. 

Struck  by  fall  of  ground  while  drilling. 


ro<'k     which     fell     from     back 
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Table  of  Fatal  Accidents  at 


Date, 
191ti. 


Name   of   AS  oiks 


Ximo   of   Owner 


Name  of 
Deceased. 


Oceupation    of 
Deceased. 


31  Jan.  27  Roast  vards 

32  Feb.  16  Smelter    .  . . 

33  Sept.  21      do 

34  June  1      do 

35  Oct.  1      do 

36  Nov.  .3  Roast  yards 

37  Dec.  2  Smelter    . . . 

38  Dee.  13      do 


Canadian  Copper  Co. 
do  do 

do  do 


Mond 
do 
do 
do 
do 


Nickel  Co. 


do 
do 
do 
do 


E.  Sandholra ( Laborer 

A.  De  Bartoli    .  .  .  Laborer 
.\.   Destifano    ....   Helper 


W.  J.  Perrin Electrician 

C.    Maziu-k    Laborer    .  . . 

X.   Kozoriz    Labiirer     .  . . 

E.  Grenier   Laborer    . . . 

F.  Rcsera   Crusherman 


39  June   15   Washing  plant    . .  Armstrong  Supply  Co. . . 

40  Sept.  14   Crushing  plant    . .  Canada     Cnislied     Stent 

Corporation    

41  Nov.  22  .  do  . .         do  do 

42  June   26    Screening  plant   . .  Rocsand  Company    

43  Mav  11   .  Quarrv     Standard   Crushed   Stone 

i  ■  Co 

44  Dec.  27   .'  Sand  pit   IIolUns;er       Consolidated 

Gold  Mines    


Table  of  Fatal  Accidents 

P.   English    Teamster 


S.    Farrow 
T.   Fillipe   . 
G.  Berrv   . . 


A.   Ceccarelli    . 
F.  S.  Cotmei.x 


Laborer 
Laborer 
Laborer 

Laborer 

Laborer 
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Metallurjilcal   Work*;,   l')lfi 


Nationality  of 
Deceased. 


.  ,  _  Married 

*"''"■        or  single. 


Cause  of  Accident. 


Swede    

rialiiiu     

Italian     

Italian     

Russian     

Austrian     

]Oui;lisli-speaking  . . 
Italian    '.  . .  . 

at  Quarries,   19U) 

Kngiish-spcaUinK  .  . 

Kntrlish-speakinj;  . . 

Italian     

Enf;lisli-speaking  .  . 

Italian    

Russian     


K'lincki'il   iilV  flat    rar  and    run  nvei. 

Fi'll   intii  ore  Iiin. 

Ueceivcd  shock  while  repairing  crane  and  fell 

fourteen  feet.     Died  Octnlior  14th. 
Electrocuted  in  transformer  Imuse. 
Knocked  off  car  and  run  over. 
Struck  liy  tiyinn  material  from  blast. 
Crushed  Iiy  converterrciom  crane. 
Killed  while  a|>plyinfj  belt  dressing. 


Suffocated  in  sand  liiii. 

Ad.iusting  belt  on  movinj;  pulley. 
Killed  while  applying  1)elt  dressing. 
Adjusting  belt  on  moving  pulley. 


Run  over  by  ear. 
Killed  in  sand  pit. 
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Chief  Inspector  of  A\ines,  T.  F.  Sutherland,  Toronto  ;  Inspectors,  B.  A.  Collins, 
Kingston;  J.  H.  Stovel,  Sudbury;  Jas.  liartlett,  Cobalt 


I.— NORTH-WESTERN  ONTARIO 
Iron  Pyrites 

Minnifid-i  Lake. — Jas.  AVlialen.  of  Port  Artluir,  is  sinking  a  hnndred-foot  shaft 
on  a  pyrites  deposit  located  near  the  shore  of  Minnitaki  Lake,  south-west  of  Graliani 
station  on  the  Canadian  Government  railway.  Previous  diamond  drilling  on  this 
property  had  shown  a  considerable  body  of  high-grade  ore. 

Xorthern  Pyrites  Mine. — The  Northern  Pyrites  Company,  at  present  controlled 
by  the  General  Chemical  Company  of  New  York,  operated  their  mine,  at  Xorthpines, 
Ontario,  continuously  throughout  the  year.  During  the  season  of  navigation  about 
70,000  tons  were  shipped  to  the  various  plants  of  the  General  Cliemical  Company 
in  the  United  States.  Extensive  alt<?rations  to  the  power  plants,  etc..  carried  on 
during  the  summer  months,  curtailed  the  output. 

The  new  power  house,  of  .steel  frame  and  hollow  tile  construction,  containing 
five  boilers,  two  compressors,  mill  engine,  electric  generators,  etc.,  has  now  been 
completed.  The  additional  air  capacity,  due  to  the  installation  of  a  second  air 
compressor,  will  permit  of  larger  shipments  being  made  in  the  future.  Alterations 
to  concentrating  mill  during  the  coming  winter  will  enable  some  lower  grade  ore 
to  be  handled. 

In  November,  Mr.  IT.  V.  Smytho,  who  had  been  superintendent  of  this  property 
for  the  past  six  years,  was  ajjpointed  general  superintendent  of  mines,  with  juris- 
diction over  all  the  General  Chemical  Company's  and  the  Nichols  Chemical  Com- 
pany's mining  interests  in  Canada.  His  office  is  with  the  Nichols  Chemical  Com- 
pany, Limited,  at  Montreal.  G.  B.  Holdercr  succeeded  Mr.  Smythe  as  superintendent 
of  the  Northern  Pyrites  Company.  About  125  men  are  employed  continuously  at 
the  property. 

Mokomon. — The  above  company  are  diamond-drilling  a  pyrites  -prospect  at 
Mokomon  in  Conmec  townshi])  about  23  miles  north  of  Fort  AVilliam.  Dr.  Warren 
S.  Smith,  of  the  General  Chemical  Company's  geological  staff,  is  personally  direct- 
ing this  work. 

Copper 

Port  .irthur  Copper  Company. — Early  in  .Tune,  1916,  a  copper  deposit  was 
discovered  about  four  miles  west  of  Mine  Centre  and  one-half  mile  south  of  the 
main  line  of  the  Canadian  Northern  railway.  This  property  was  worked  in  a  small 
way,  until  the  end  of  November,  by  J.  F.  Hewitson,  of  Port  Arthur,  and  J.  A. 
Johnson,  of  Mine  Centre.     A  force  of  about  twelve  men  were  employed,  and  eight 
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carload^i  were  shipped  to  Trail.  B.C.  Tlie  working?  consisted  of  a  small  open  pit. 
Two  small  boilers,  a  hoist  and  a  small  compressor  had  been  placed  on  the  property. 
At  end  of  November,  F.  M.  Connell,  of  Toronto,  acquired  control,  and  has  organized 
the  Port  Arthur  Copper  Company. 

Uold 

St.  Anihony  Mine. — Until  September,  1916,  this  property  was  being  developed, 
under  option  to  purchase,  by  a  company  known  as  The  St.  Anthony  Development 
Company,  which  was  controlled  by  the  Kerr  Lake  Mining  Company  and  the  Wett- 
lauffer-Lorrain  Company,  both  of  61  Broadway.  N'ew  York.  One  hundred  feet  of 
sinking  and  several  hundred  feet  of  drifting  and  cross-cutting  were  done  by  this 
company.  This  work  blocked  out  a  considerable  tonnage  of  good  ore.  M.  C.  H. 
Little  had  charge  of  tl>c  work.     The  option  was  allowed  to  e.xpire  in  September. 

In  September  the  property  was  taken  over  by  a  company  organized  for  that 
purpose  and  known  as  the  Thunder  Mining  Company.  Limited.  This  company 
has  a  capitalization  of  one  million  shares  of  $1.00  each  and  $110,000  first  mortgage 
bonds.  The  officers  are;  D.  M.  Steindler.  president;  E.  H.  Westlake,  vice-president, 
and  Eugene  I>.  Steindler.  sec.-treas.  TI.  H.  Lavery,  St.  Anthony  Mine  P.O..  lia 
Fort  William,  Ont.,  is  superintendent.  Development  only  will  be  undertaken  in 
the  year  and  a  half  before  the  final  payanent  is  due.  From  50  to  70  men  are 
employed.  The  mine  is  situated  on  Sturgeon  lake,  and  is  reached  from  Bucke  sta- 
tion on  the  Canadian  Government  railway. 

Task  Orn. — The  Tash  Orn  Mines,  Limited,  is  developing  the  Wells  gold 
claim  (T.B.  2892)  about  a  mile  southeast  of  Tashota  station  on  the  Xational 
Transcontinental  railway. 

A  shaft  has  been  sunk  115  feet  and  3.50  feet  of  drifting  and  cross-cutting 
done  on  the  100-foot  leveL  Two  boilers  have  been  installed;  also  a  small  hoist 
and  an  air  compressor. 

The  company  is  incorporated  in  Ontario  for  $3,000,000.  Mr.  Castleberg  is 
president,  and  John  L.  Orn  treasurer  and  managing  director. 


II.— SUDBLRV,   NORTH  SHORE  AND  MICHIPICOTEN 

Iron  Ore 

Helen. — Operations  at  this  property  of  the  Algoma  Steel  Corporation  consisted 
of  drawing  off  the  caved  hematite  ore.  This  ore  was  mostly  shipped  to  the  Magpie 
mine,  where  it  was  roasted  to  reduce  the  sulphur  content.  In  addition  some 
pyrites  was  obtained  and  shipped  to  the  acid  plant  at  Sault  Ste.  Marie.  During  the 
year  diamond  drilling  was  continued  on  the  siderite  deposit  which  lies  to  one  side 
of,  as  well  as  underneath,  the  hematite  deposit  at  the  Helen.  A  very  large  tonnage 
of  siderite  has  been  proven  by  the  drilling,  and  plans  for  the  development  of 
this  are  under  way. 

G.  R.  McLaren,  Helen  Mine,  Ont.,  is  superintendent.  About  110  men  were 
employed. 
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Magpie. — Tho  Magjiie  mine,  of  the  Algoma  Steel  Corporation,  operateil  con- 
tinuously duriug  the  year.  The  roasting  plant  was  kept  going  to  its  full  capacity, 
between  900  and  1,000  tons  daily,  of  raw  ore.  Considerahle  ore,  running  high  in 
sulphur,  from  the  Helen  mine  was  dumped  down  an  old  slope,  hoisted  and  niixcJ 
with  Magjiie  ore  and  then  roasted.  Most  of  the  ore  hoisted  came  from  above  tlie 
second  level,  but  mining  was  carried  on  in  one  stope  above  tlie  third  level.  The 
balance  of  the  tliird  level  was  being  developed.  The  slial't  was  sunk  ti>  brliiw  tbr 
fourth  level,  the  fourth  level  station  cut  and  a  cross-cut  run  tlirougji  tlic  ore. 
Development  on  this  level  will  be  pushed  as  soon  as  the  timbering  in  the  shaft  is 
completed.  It  is  worth  noting  that  the  method  of  mining  used  at  the  Magpie 
mine  appears  to  be  one  of  the  safest  as  well  as  one  of  tlie  cheapest  in  use  in  Ontario. 

A.  Hasselbring,  general  superintendent  of  mines  for  the  Algoma  Steel  Corpora- 
tion, is  in  charge  at  the  Magpie.     About  "2.50  men  were  employed  at  the  property. 

Nickel  and  Copper 

The  Canadian  Copper  Company. — The  Canadian  Co])per  Company  ojxratcd. 
during  1916,  the  following  mines:  Creighton.  Ci'Ciin  Tlill,  No.  "  3."  Vermilion,  and 
the  Dill  quartz  quarry.  The  flrst  four  in  tho  al)ove  list  shipped  1.328,076  tons  to 
the  Copper  Cliff  smelter.  This  is  almost  400,000  tons  in  excess  of  the  shipments 
in  1915,  the  previous  record  year. 

The  ofiBcials  of  the  company  are:  President.  .\.  D.  Miles:  general  superin- 
tendent, J.  L.  Agnew;  superintendent  of  mines,  J.  C.  Nicholls;  assistant  superin- 
tendent of  mines,  J.  P.  Hussey;  chief  engineer,  E.  II.  Jones;  chief  metallurgist, 
J.  W.  Rawlins ;  safety  engineer,  E.  T.  Corkill. 

Copper  Cliff  Smelter. — Tiie  Copper  Cliff  smelter  was  run  to  capacity,  and. 
like  the  mines  of  the  company,  handled  n  mncli  larger  tonnage  than  in  any  previous 
year.  Xo  changes  of  importance  were  made.  Plans  are  now  under  way  for  insinl- 
lation  of  additional  furnaces  of  larger  capacity  than  tho.se  in  service. 

All  told,  about  1,000  men  are  employed  at  th(>  smelter.  W.  Kent  is  .smelter 
superintendent. 

Roast  Yards. — The  old  roast  yards  at  Copper  ClifT  were  abandoned  late  in  the 
spring  of  1916.  The  new  yards  are  situated  at  O'Donnell,  mileage  17  on  the 
Algoma  Eastern  railway.  There  are  three  parallel  tracks,  6,000  feet  long,  spaced 
about  eighty  feet  apart.  The  roast  beds  are  made  np  in  units  of  a  hundred  feet 
in  length  in  the  space  between  the  tracks.  Two  feet  of  eordwood  is  placed  in  the 
bottom  of  each  bed,  then  about  eight  feet  of  coarse  ore  is  piled  on  this.  A  thin 
coating  of  ore  fines  is  spread  on  the  top  of  the  beds.  It  tal<es  about  three  months  to 
complete  the  roasting  of  a  bed.  The  ore  is  moved  from  fiat  cars,  on  which  it  is 
shipped,  to  the  roast  piles  by  contract.  Some  ore  is  .shovelled  directly  on  to  the 
bed,  but  the  major  portion  is  handled  by  means  of  wheelbarrows.  When  inspected 
in  August  between  sixty  and  seventy  thou.«and  tons  Avere  being  handled  monthly. 
The  roast  beds  have  a  total  capacity  of  .350,000  tons. 
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General  view  of  C'npini  ciilV  srm-liini;  plant. 


General  view  of  blast  furnace  and  converter  departments,  Copper  Cliff. 
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Between  the  roast  bed;-  aud  the  Algonia  Eastern  railway  a  largi'  sorting  and 
storage  yard  is  provideil,  the  weighing  scales  being  at  thi>  point. 
About  150  men  are  employed. 

Vermilion. — The  Vennilion  mine  was  operated  throughout  the  year.  It  was 
shut  down  at  end  of  January.  1917.  as.  owing  to  shortage  of  labour,  it  wa*  thought 
advisable  to  use  the  labour  in  the  larger  producing  mines.  During  \\n<  period 
3,'?30  tons  of  ore  were  shipped  to  the  smelter  at  Copper  Cliff.  The  ore  sloped  was 
obtained  in.  the  upper  100  feet  of  the  mine.     Xo  sinking  was  done. 

Charles  Collins,  of  Crean  Hill,  is  superintendent.  From  10  to  1.5  men  were 
employed. 

Dill  Quartz  Quarry. — The  Canadian  Copper  Company  operated  tlioir  quartz 
quarry  in  Dill  township  from  the  first  of  April  to  the  end!  of  Xovenilier.  .Jl.li:! 
tons  of  quartz  were  shipped  to  the  Copper  Cliff  smelter. 

TT.  Whitehead,  Quartz.  Ont..  is  superintendent.     Forty-five  men  were  employed. 

Xtimber  ~. — Xumber  2  mine  was  operated  continuously  during  1916,  but 
was  shut  down  at  end  of  January,  191 T.  In  that  period  66,550  tons  of  ore 
were  shipped.  During  the  year  the  sixth  and  tlie  ninth  level  floors  were  taken  out. 
This  ore  was  all  drawn  out  at  the  tenth  level.  The  mine,  when  closed  down,  had  a 
continuous  open  pit  from  surface  to  the  tenth  level,  and  the  mine  superintendent. 
W.  J.  Ilambly,  claimed  a  100  per  cent,  recovery  of  the  ore  alrove  that  point.  All 
pumps  and  machinery  have  been  removed  from  tlie  mine. 

W.  J.  Hambly.  Copper  Cliff,  was  superintendent.  .Vbout  75  men  were 
emploved. 

Crean  Hill. — Crean  Hill  mine  shipped  174,995  tons  during  1916.  This  came 
mostly  from  the  extensions  of  the  original  open  pit,  above  the  second  level,  and 
from  the  fourth,  fifth  and  sixth  level  stopes.  Xo  stoping  was  done  below  the  sixth 
level.  The  work  of  changing  the  shaft  from  a  three-compartment  to  a  four-com- 
partment shaft  was  completed  from  the  sixth  level  to  the  ninth  level. 

An  addition  to  the  power  house  was  built  and  a  third  compressor,  of  2.500  cubic 
feet  capacity,  was  installed.     Also  a  small  machine  shop  was  built  and  equipped. 

Charles  Collins,  Crean  Hill.  Out.,  is  superintendent.  An  average  of  500  men 
was  employed. 

Creifjhton. — The  Creighton  mine  shipped  1,084,301  tons  of  ore  in  1916.  This 
was  an  increase  of  more  than  .300,000  tons  over  the  production  of  the  previous  year, 
and  more  than  double  the  produftioii  of  1914.  Some  ore  was  obtained  from  the  old 
third  level  floor  in  the  open  pit,  also  in  working  out  the  end  of  the  ore  body  between 
the  third  and  the  fifth  levels.  Stoping  in  the  west  ore  body  between  the  fifth  and 
sixth  levels  was  continued  during  the  year,  but  the  production  was  relatively  small. 
In  the  early  part  of  the  year,  the  main  production  was  from  the  broken  ore  reserves, 
above  the  sixth  level.     In  the  latter  part  of  the  year  the  nmin  production  was  from 
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the  Slopes  between  the  tenth  and  the  sixth  levels.  Consiilerable  ore  was  obtained 
from  development  on  the  twelfth  level,  where  four  slopes  were  partly  developed  and 
stoping  begun.  Development  ore  from  this  level  was  handled  through  two  winzes 
from  the  tenth  level. 

The  larger  part  of  the  stoping  during  the  year  was  carried  on  between  the 
tenth  and  the  eighth  levels,  but  a  great  deal  of  stoping  was  done  in  other  parts  of 
the  mine. 

Sinking  on  Xo.  3  shaft  was  stopped  at  the  eighteenth  level  at  a  depth  of  1,410 
feet  on  the  55  degree  incline  or  1,155  vertical  depth.  Stations  were  cut  in  this 
shaft  at  the  6th,  8th,  10th,  12th,  14th  and  16th  levels.  The  shaft  has  been  con- 
nected up  to  the  main  workings  on  the  6th,  Sth,  10th  and  12t.h  levels.  The  skips  in 
Xo.  '2  shaft  do  not  reach  the  12th  level,  but  the  manway  in  this  shaft  does.  Waste 
pockets  were  cut  in  Xo.  3  shaft  on  the  14th  and  16th  levels.  An  ore  crusher  pocket 
was  cut  on  the  14th  level.  When  this  shaft  is  in  commission,  all  ore  will  be  passed 
down  through  this  crusher  before  it  reaches  the  loading  pockets.  Timbering  was 
carried  on  in  this  shaft  in  the  latter  part  of  the  year,  and  is  now  nearly  completed. 
The  shaft  track  consists  of  85-pound  rails  resting  on  wall  plates  which  arc  of 
8  X  10  inches  B.C.  ilr.  These  are  spaced  five  and  six  feet  apart.  At  intervals  of 
thirty  feet  there  will  be  put  in  concrete  piers,  which  will  serve  to  anchor  the  tim- 
bering. In  addition  to  the  waste  and  ore  pockets  on  the  14th  level,  two  develop- 
ment cross-cuts  were  begun,  and  the  material  from  these  was  handled  through  this 
shaft.  The  seven-ton  skips  in  No.  3  shaft  will  discharge  directly  into  the  new 
rockhouse,  which  is  described  elsewhere. 

Motor  haulage  is  now  used  on  the  6th,  8th,  10th  and  12th  levels. 

A  good  deal  of  construction  work  was  carried  on  during  the  year.  A  hoist 
house,  rock  house,  combined  ofiice  and  change  house,  and  a  steam-heating  plant 
were  built.  A  description  of  these,  furnished  by  J.  C.  Nicholls,  superintendent  of 
mines,  follows. 

The  Xo.  3  hoist  house  is  constructed  of  hollow  tile  and  brick.  The  floors  are 
of  concrete.  A  forty-ton  crane  serves  the  entire  building.  The  interior  is  well 
lighted,  and  will  contain  nothing  but  the  hoists  and  accessory  equipment. 

There  will  be  two  hoists,  one  for  ore  and  one  for  waste,  men  and  materials. 
The  ore  hoist  is  of  the  Ilgner  type.  It  has  two  drums  twelve  feet  in  diameter, 
direct-connected  to  a  1,800  horsepower  direct  current  motor.  Brakes  are  of  the 
post  type,  operated  by  weights  and  released  by  cylinders  using  oil  under  pressure. 
The  motor  generator  for  the  operation  of  this  hoist  consists  of  induction  motor, 
direct  current  generator  and  50-ton  flywheel.  The  hoist,  with  two  skips  in  balance, 
will  have  a  capacity  of  hoisting  a  load  of  nine  tons  of  ore  from  a  depth  of  2,000 
feet  at  a  speed  of  2,500  feet  per  minute. 

The  second  hoist  for  men  and  material  will  be  a  geared  hoist  driven  by  an 
induction  motor  through  single  reduction  gears.  There  will  be  two  drums  oper- 
ating in  balance  which  have  a  diameter  of  seven  feet.  All  brakes  are  of  the  post 
type,  which  are  set  by  weights  and  released  by  means  of  pressure  oil.  Two  cages, 
each  holding  thirty  men,  will  be  used. 

The  Xo.  .3  rockhouse  was  designed  to  have  a  capacity  of  500  tons  per  hour. 
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but  at  present  it  will  be  run  at  the  rate  of  only  350  tons  per  lioiir.  The  plant  is 
built  in  two  units,  cither  one  of  which  can  be  run  indcpondently.  Each  feeder, 
screen,  sorting  belt,  and  crusher  is  driven  by  an  independent  electric  motor.  The 
building  is  made  with  a  concrete  base,  upon  which  is  erected  the  steel  framework 
for  the  rockhouse  and  hoadframe.  The  wall';  are  of  hollow  tile  four  inches  thick. 
All  floors  are  of  reinforced  concrete. 

The  ore  is  delivered  to  the  rockhouse  from  the  seven-ton  skips,  which  deliver 
it  into  receiving  bins.  Two  revolving  feeders  pass  the  ore  to  a  revolving  screen 
having  six-inch  round  holes.  The  oversize  goes  to  sorting  belts  where  the  waste 
is  picked  olT.  and  the  sorted  ore  is  discharged  into  a  crusher,  which  reduces  the  ore 
to  a  size  suitable  for  smelting.  The  undersize  from  the  first  screens  goes  to  a  second 
pair  of  screens  having  three-inch  round  holes.  The  oversize  then  goes  to  sorting 
belts,  and  after  sorting  the  ore  is  dropped  into  the  same  bin  as  that  from  the  first 
sorting  belts.  The  undersize  from  the  second  set  of  screens  goes  to  a  third  set  of 
screens  having  one  and  one-half  inch  round  holes.  This  then  passes  to  sorting 
belts,  the  sorted  ore  joining  that  from  the  previous  sorting  belts.  The  undersize 
from  the  last  set  of  screens  drops  into  a  fine  bin.  From  the  bottom  of  the  fine  and 
coarse  ore  bins,  the  ore  is  loaded  into  railway  cars  for  shipment  to  the  smelter  or 
roast  yard. 

The  change  house  is  built  to  accommodate  abuut  1,100  men.  It  is  constructed 
with  brick  walls  and  reinforced  concrete  floors,  which  makes  it  absolutely  fireproof. 
It  is  built  with  two  floors,  each  having  the  same  arrangement.  There  are  tiers 
of  lockers,  the  lower  half  of  each  locker  being  for  street  clothes,  and  the  upper 
half  for  working  clothes.  This  upper  half  is  connected  with  a  suction  fan.  which 
draws  the  air  from  the  locker  and  discharges  it  outside  the  building.  On  one  side 
of  the  building,  and  running  its  entire  length,  is  a  series  of  wash  basins  and  shower 
baths.  Each  bank  of  lockers  is  near  a  washing  place  and  a  shower,  so  that  the  men 
do  not  ha\c  to  go  more  than  a  few  steps,  and  there  is  no  congestion.  After 
changing,  the  men  pass  through  the  time  clocks,  then  through  a  covered  passage- 
way to  the  collar  of  the  shaft,  the  rockhouse,  or  the  shops. 

The  office  is  adjoining  the  change  house  and  connected  with  it.  The  upper 
floor  will  be  used  by  the  surveyors  and  draughtsmen.  On  the  lower  floor  will  be 
offices  for  the  underground  superintendent,  nuister  mechanic,  mine  clerk  and  doctor. 
There  will  also  be  an  emergency  room  for  the  treatment  of  injuries. 

A  central  steam-heating  plant  was  erected  from  which  the  entire  plant  is 
heated.  It  consists  of  three  one  hundred  and  fifty  horsepower  horizontal  tubular 
boilers,  together  with  pumps  and  other  accessories. 

The  steam  is  conveyed  in  well  covered  pipes  to  the  different  buildings.  In 
each  building  is  a  bank  of  steam  pipes  which  are  heated.  Air  is  drawn  by  these 
steam-heated  coils  by  a  centrifugal  fan  and  distributed  over  the  building  through 
sheet-metal  ducts.  The  air  is  thus  kept  in  circulation  in  a  way  that  is  not  possible 
in  other  systems  employing  direct  radiation  only. 

In  addition  to  the  above,  the  ]X)wer  house  was  enlarged  and  a  new  5,000  cubic 
foot  compressor  was  installed.     This  compressor  is  of  the  Kogler  valve  type  and  was 
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built  by  thu  lii^iiTMjll-lJaiiil  (  oiii])aiiy.  Tin-  ]iow.i-  liuUbC  has  iidw  a  total  capai-ity 
of  I'i.oOO  I'ubie  feet  of  compressed  air. 

'I'lic  iiiw  iinflergroiiiid  ])o\vdc'r  magazine  and  thaw,  described  in  the  Bureau 
report  of  1915  operations,  was  put  in  commission  during  the  year.  It  is  interesting 
to  note  that  the  temperature  in  tlie  unlicaled  magazine  remains  very  even  at  al)i)Ut 
4()  degrees  Fahrenheit,  excn  in  tb<'  (■(il(ie>t  weatiier.  ^'ery  .«eldoni  does  any  powder 
need  to  }»•  tliawed,  and  then  only  beeau.se  of  freezing  in  transit  from  the  manu- 
faeturers.      i'olar  forcite  is  used  in  tlu'  cold  season,  and  fo^cite  in  the  warm. 

Fifty-live  liouses  were  liuilt  in  Creigiiton  village  in  the  year. 

Charles  Jliller  is  su[nrintendeiit.      I'iciii    1,300  to  1,300  nu'ii  were  employed. 

.Mend   Nickel  Company,   Limited 

Tile  Mdiiil  Xiekel  t'om])any.  Limited,  npcratnl  ili<>  lullnu  iiig  iiiiiic>  in  tlie 
Sudbury  district,  during  liiKi:  Vietoria.  Garson,  Worthingtou  and  Levaek.  A 
small  quartzite  quarry  was  operated,  intermittently,  near  the  Coniston  smelter. 
In  addition  the  company  operated  the  old  Brace  Mine.*,  situated  about  thirty  miles 
east  of  Sault  Ste.  Marie. 

The  head  offices  of  the  company  in  Canada  are  at  Coniston.  The  officials 
are:  ('.  \'.  Corless,  manager;  J.  F.  Kobertsfin,  superintendent  of  reduction  works : 
<  1.  li:ill.  mines  superintendent. 

Bruce. —  Xo.  1  mine,  operated  tlirough  tlie  old  numbii-  loui-  shaft,  began  ship- 
ments in  February,  and  has  been  producing  steadily  since.  The  greater  part  of 
production  was  from  stopes  between  the  third  and  fourth  levels.  The  ore,  a  cluilco- 
pyrite  in  a  quartz  gangue,  is  shipped  direct  to  the  company's  smelter  at  Coniston, 
where  it  is  used  for  fluxing  purposes.  Shortage  of  labor  curtailed  both  jiroduction 
and  development.     It  is  now  planned  to  sink  the  shaft  to  the  lilth  level, 

Xo.  •?  mine,  known  previously  as  the  Taylor  shaft,  shipped  from  above  the 
tio-foot  level  until  the  end  of  April.  The  shaft  was  then  put  down  to  the  l.j-")-foot 
level,  and  development  continued.  Xo.  2  mine  lies  midway  i)ctween  Xo.  1  mine 
and  the  original  Bruce  workings  near  the  lake  front.  These  workings  will  explore 
a  long  section  on  the  vein  to  which  little  attention  had  previously  been  given. 

A.  I).  Carmichael,  Bruce  Mines.  Out.,  succeeded  J.  II.  Stovel  as  superintendent 
in  the  month  of  March.      From  (>o  to  T.")  men  were  em|iloyed  at  the  two  mines. 

Lerack: — Levaek  mine  shipped  aliout  6S,600  tons  to  the  Coniston  -melter 
during  1916.  About  30  per  cent  of  the  material  hoisted  is  picked  out  as  rock. 
Stoping  was  done  on  the  first,  second  and  third  levels,  but  the  larger  operations 
were  on  the  third  level.  Development  work  on  the  third  level  was  contiinious.  and 
several  large  stopes,  loO  feet  between  pillars,  have  now  been  opened  up.  Thuingthe 
year  3.228  feet  of  drifting  and  cross-cutting,  and  1.19!)  feet  of  raising,  mostly  in 
connection  with  the  third  level,  was  done.  The  shaft  was  sunk  112  feet  to  a 
depth  of  ■">4.5  feet  on  the  65-degree  incline. 

The  Xordlierg  compressor  from  the  Frood  Extension  miiu'  was  set  up  at 
Levaek  in  the  latter  part  of  the  year.     This  gives,  with  the  two  other  compressors. 
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a  total  capacity  of  8,000  (•iil)i(;  foi't  of  coniprcsscd  air.  A  iiuw  Macksmitli  shop, 
70  fei't  1)V  '10  foot,  was  ])uilt.  The  machine  shop  was  also  e<iuippe(l  with  the 
necessary  iiiaihims.  Tiiis  iniiic  hiis  now  a  lompletc  surface  ])!aiit,  a  view  of  which 
appears  in  this  re|)ort.     Tiie  ehaii','e  liouse  is  a  well  designed  and  c<iuipped  buikling. 

Thirteen  cottages  were  built  in  the  village,  and  13  more  were  under  construc- 
tion at  the  end  of  the  year. 

F.  J.  Eager  is  superintendent;  200  men  were  cmiiloyod. 

Worlhinglon. — Worthington  mine  hoisted  172,000  tons  of  unsorted  ore  during 
191G,  from  which  77,800  tons  of  ore  was  shipped  to  the  Coniston  smelter,  and  this 
furnished  nearly  one-third  of  the  metal  production  of  the  smelter.  The  balance 
of  the  hoisted  tonnage  is  rock,  liand-pieked  from  the  ore,  and  tliis  is  crushed  and 
sold  to  the  Canadian  Pacific  railway  for  track  ballast.  Stoping  was  done  on  the 
first  and  second  levels,  and  one  stope  was  opened  up  on  the  third  level.  Consider- 
able development  was  done  on  the  third  level.  The  shaft  was  sunk  16.")  feet  to 
a  depth  of  700  feet  on  the  incline  or  650  feet  vertical.  The  fourth  level  station 
•was  cut  at  6.i0  feet,  and  -'iOO  fct't  of  ilril'ting  clone  on  this  level. 


C'ciiiistcpii  .smelter.   Mmul    Xiekel  fVimpany. 

Four  cottages  were  built  in  the  village  during  the  year.  Several  of  the  swamps 
round  the  village  have  been  drained,  cleared,  ploughed  and  fenced,  bv  the  company. 
These  will  be  divided  into  small  garden  plots,  which  will  he  rented  to  employees  at 
a  nominal  figure. 

R.  X.  Palmer  is  superintendent;    about  '2'io  men  were  euiploved. 

Victoria  No.  J.— About  60,000  tons  were  shipped  during  1916.  This  was 
obtained  from  the  east  ore  body  on  the  sixth  level  and  from  the  west  ore  body  on 
the  ninth,  tenth  and  eleventh  levels.  The  shaft  was  sunk  300  feet  to  a  depth  of 
^.625  feet.  The  twelfth  level  station  was  cut  at  2,.59S  feet,  and  a  drift  was  driven 
300  feet  towards  the  ore  body. 

The  ten-foot  double  drum,  motor  driven,  Xordberg  hoist  was  put  in  commission 
early  in  the  year.     It  is  equipped  with  the  latest  safety  devices. 

W.  J.  ilumford  is  superintendent.     About  13.5  men  were  employed. 
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(Utrmit. — OiKTiitioiis  at  the  Garsoii  niini',  la.st  year,  consisted  mainly  in  taking 
\j\xt  tlie  remnants  of  old  stopes  above  the  fourth  level,  and  in  the  development  of 
stopes  on  the  sixth  level.  One  thousand  feet  of  drifting  was  done  on  the  eighth 
level.  The  shaft  was  sunk  150  feet  to  a  deptii  of  1,020  feet,  and  stations  were  cut 
at  the  900-  and  1.000-foot  levels.  The  (mtput  of  ll.-j.ono  ton;;  was  lower  than 
previouR  years,  due  largely  to  shortage  of  labour. 

Tile  only  construction  was  the  remodelling  of  the  machine  shop. 

From  2r)0  to  ."S.'iO  men  wore  employed.  A.  L.  Shar])!*.  siiperintendent  fur  the 
past  eight  years,  resigned  lale  in  December  to  take  a  commission  in  the  Tunnellers. 
of  llic  ('Miiailiiiii  lv\|)(iliiiiiiinry  Forces.     His  place  was  taken  by  .T.  \\.  Thoenen. 

('i)nixlon  Siiicllci: — Two  furnaces  and  two  converters  were  operated  steadily 
during  l!M(i.  The  third  furnace  and  converter  were  used  as  spares.  Late  in  the 
year,  altcrMtions  were  begun  in  the  plant  to  permit  of  the  addition  of  two  more  fur- 
naces and  t\\(i  more  convertors.  The  sintering  and  flotation  concentrating  plants 
were  opciiitcd  contiiniously.  No  roasting  of  the  ore  in  stock  piles  was  done  during 
the  summer  months.  The  last  pile  was  lighted  late  in  the  winter,  and  no  more 
were  lighted  until  tbc  I'iill  croiis  were  in.  .\  small  ([Uiirtzite  (|iiarry  was  opened  up 
to  supplement  the  su]ipiy  of  ipiartz  from  Bruce  Klines. 

A  permanent  safety  committee,  composed  of  the  de])artment  heads  of  the 
smelter,  was  organized  in  December  to  act  in  conjunction  with  a  changing  safety 
committee,  chosen  from  the  employees.  This  committee  has  been  very  active  in 
endeavouring  to  make  working  conditions  as  safe  as  possililo.  and  in  trying  to  edu- 
cate the  employees  against  the  danger  of  carelessness. 

J.  F.  IJobertson  is  superintendent  of  all  reduction  works,  E.  T.  Austin  of  the 
smelter,  and  X.  S.  Clarke  of  sintering  and  concentrating  plants. 

About  ."iOd  men  are  employed  at  the  smelter  and  machine  shops. 

Other  Nickel  Properties 

Ilowland. — This  jiroperty,  on  north  half  of  lot  1  in  the  .second  concession  of 
Drury  township,  was  operated  by  A.  D.  Cannichael.  under  lease  from  the  Canadian 
Nickel  Company,  Toronto,  from  August,  1915,  to  the  end  of  April,  1916.  About 
800  tons  was  shipped  to  the  Coniston  smelter  of  The  Mond  Nickel  Company;  this 
ore  was  said  to  run  from  6V->  to  7  per  cent,  nickel  and  copper  combined.  About 
75  per  cent,  of  material  mined  was  picked  out  as  rock.  The  workings  consisted 
of  an  open  pit  3:1  feet  deep,  25  feet  wide  and  40  feet  long. 

Mr.  Carmichael  was  in  charge  and  employed  about  10  men. 

Murray. — The  British  America  Nickel  Corporation  resumed  work  at  the 
Murray  mine  early  in  August.  Work  for  the  balance  of  the  year  was  contined  to 
unwatering  the  shaft,  timbering  and  cutting  stations  in  same.  The  1,700  cu.  ft. 
electrically  driven  compressor  was  removed  from  the  Whistle  mine  and  set  up  at 
the  Murray.  Power  has  been  contracted  for  to  run  this  compressor,  and  it  is 
expected  that  development  work  will  be  pushed  during  the  year  1917. 

E.  Hibbert.  Nickelton,  Ont.,  is  superintendent  of  mines  for  the  company. 
About  fortv  men  were  cniiiloved. 
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Miscellaneous  Mines 

Ooudreau  Pi/rite. — Tho  JIiuloc  Mining  Co.,  at  present  controlled  bv  the  (Seneral 
Chemical  Company  of  New  York,  operated  their  pyrites  deposit  at  (ioudreaii  iluring 
the  season  of  navigation.  About  G7,000  tons  were  shipped  to  the  works  of  tlie 
General  Chemical  Company  in  the  United  States.  The  deposit  is  worked  as  a  steam 
shovel  qnarry.  The  ore  is  hauled  to  tlie  mill,  where  it  is  crushed  and  sized  before 
teing  shipped. 

The  plant  is  of  steel  frame,  metal  lath  and  concrete  plaster  con.struction.  The 
loiler  installation  consists  of  Kieler  water  tube  boilers,  Rielly  underfeed  mechanical 
stokers,,  forced  draft  and  a  125-foot  brick  stack.  Bituminous  slack  coal  is  used  as 
fuel. 

Daring  tlie  year,  ten  cottages  and  seven  log  cabins  were  erected  to  accommodate 
married  employees.  The  company's  hotel  for  employees  was  burnt  down  early  in 
the  summer,  and  a  new  one,  now  under  construction,  is  nearly  completed.  It  will 
probably  be  the  finest  of  its  kind  in  Ontario.  The  concrete  basement  contains 
employees'  change  quarters,  and  is  fitted  with  shower  baths,  lavatories  and  a  well- 
equipix>d  laundry.  The  first  floor,  of  hollow  tile  construction,  contains  kitchen, 
dining,  reading,  lounging  and  bath  rooms.  The  second  floor,  also  of  hollow  tile 
construction,  and  tlie  third  flonr,  of  lumber  with  asbestos  board  lining,  are  divided 
into  fifty -seven  bedrooms  with  bathrooms  on  each  floor.  The  building  has  hardwood 
floors  and  is  steam-heated  throughout.     Its  over-all  dimensions  are  108  x  85  feet. 

J.  A.  Battle,  Jr..  (ioiidrcau.  is  superintendent.  Almut  125  men  were  employed 
continuously. 

Iittcrnational  Copper. — The  31t.  -Etna  Mine,  Davis  township,  was  \nuler 
development  for  a  few  months  by  International  Copper,  LimiUxl.  The  com]>any 
has  a  capitalization  of  •$] 50,000.  J.  E.  Boss,  Sudbury,  is  president,  and  A.  .). 
Manlev.  Sudbury,  sec.-treas.  The  old  shaft,  ninety  feet  deep,  was  pumped  out 
and  some  sinking  done.     Xo  work  was  being  done  at  the  end  of  the  year. 

Mas!sexj  Copper. — The  Sable  River  Copper  Mining  Company,  Limited,  operated 
the  old  Mas.scy  mine  until  about  the  middle  of  July.  It  was  then  shut  down, 
pending  a  reorganization  that  would  ]iiovide  funds  needed  for  proper  development 
of  the  property. 

Daring  operations  the  mine  was  baled  out  to  below  the  fourth  level,  and  a 
nnall  amount  of  ore  stojicd  out  for  tlie  mill.  A  Callow  oil  flotation  unit  was 
installed  in  the  mill,  and  a  run  of  several  months  proved  that  the  Masscy  ore  could 
be  sncee.ssfully  concentrated  in  this  way.  Jas.  J.  Flynn,  Masscy,  Ont.,  was  presi- 
dent and  manager  of  the  company,  and  A.  E.  Hall  was  superintendent. 

The  reorganized  company,  known  as  the  Kenyon  Copper  Mines,  Limited,  ha.s 
a  capitalization  of  a  million  and  a  quarter  dollars.  A.  W.  McDougal,  of  Montreal, 
is  president  of  the  new  company,  and  Jas.  F.  Flynn,  Masscy,  Ont.,  is  a  director 
and  the  manager. 

McDonald  Copper. — The  McDonald  and  Jackson  property,  comprising  the 
great^T  part  of  lots  6,  7,  8,  0,  ami  10,  concession  V,  Gould  township,  Algoma,  was 
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optioiicil  U)  Tiiimiiiis  iiiLerests  in  Xoveiiil)cT,  l!»l->.  Sovuii  ciirlnads  of  ore,  running 
from  12  to  17  per  cent,  copper,  were  shippeil,  but  the  option  was  thrown  up  in 
ifarcli,  1 !)!().  This  pro|)erty  was  locally  calloil  tlic  Cheney  mine,  but  shouM  not  be 
confused  with  the  Cheney  mine  mentioned  in  the  IS'JO  report  of  the  Bureau  of 
Mines,  which  is  on  lot  7,  concession  I,  (iouhl  township. 

Sudbury  Copper. — The  Sudbury  Copper  Company,  Limited,  acquired  a  copper 
prospect  in  Gladstone  township,  Algoma,  and  bcj;an  operations  in  the  latter  part  of 
191G.  The  company  is  capitalized  at  one  million  dollai's.  Strachan  Johnston, 
Toronto,  is  president,  and  Geo.  E.  Bent,  Iron  Bridge,  Ont.,  manager.  Sinking 
has  commenced,  and  it  is  planned  to  put  up  a  flotation  concentrating  mill  if  devel- 
opment shows  up  favourably.  The  small  compressor  and  hoist  are  run  l)y  crude 
oil  engines  of  the  Diesel  type. 

About  12  men  were  employed. 

Moose  Mountain  Iron. — Early  in  May,  lOKi,  A.  J.  Anderson  was  made  manager 
of  the  above  company,  and  work  on  the  property  was  resumed  shortly  afterwards. 

Prospecting  of  the  ore  body,  by  trenches  and  diamond  drills,  l)locked  out  a 
large  tonnage  above  an  adit  level.  A  development  cross-cut,  on  this  level,  was 
!)egun,  and  the  ore  was  cut  early  in  November.  From  this  cross-cut  development 
drifts  will  be  run,  both  ways,  on  the  ore.  The  plans,  at  present  under  consideration, 
are  to  mine  the  ore  with  a  series  of  glory-hole  pits  along  the  ore  body.  The  present 
cross-cut  and  development  drifts  will  be  used  as  main  haulage  ways.  Five-ton 
<!ars,  hauled  by  electric  locomotives,  will  be  used,  the  cars  being  loaded  from  diutes 
at  the  bottom  of  the  glory-hole  pits. 

A  series  of  tests  has  been  carried  on  to  determine  the  liest  methods  of  concen- 
I  ration  and  roasting.  Considerable  alterations  of  the  flow  sheet  in  the  mill  have 
•been  found  necessary,  and  tests  to  determine  the  best  crushing  arrangements  arc 
.still  being  carried  out.  The  concentration  of  the  ore  presents  no  real  ditriculties. 
About  a  thousand  tons  of  concentrates  were  shipped  to  United  States,  to  dilTcrent 
experimental  plants,  to  ascertain  the  best  methods  of  roasting.  It  was  found  that 
sintering,  by  either  of  the  two  methods  in  general  use,  would  roast  tliis  ore 
successfully. 

\.  J.  Anderson,  Sellwood,  Ont.,  is  general  manager.  D.  E.  Thomas  was  super- 
intendent until  end  of  N'ovember,  and  was  succeeded  by  C.  S.  Davis.  From  thirty 
to  fortj'  men  were  employed. 

Long  Lake  Gold. — The  Canadian  Exploration  Company.  Ltd..  continued  opera- 
tions on  this  property  until  the  end  of  June.  The  plant  was  then  shut  down,  as 
the  known  ore  body  had  been  worked  out.  Since  that  time  the  company  liave  been 
diamond-drilling  in  hopes  of  picking  up  the  ore  body  below  the  fault. 

IJ.  W.  Brigstocke,  Naughton,  Ont.,  was  sujierintendent.  Prior  to  shut-down, 
about  ilO  men  were  employed. 

Golden  Rose. — The  Golden  Eose  Mining  Company,  Limited,  worked  a  short 
time  during  the  summer  of  1916,  on  its  gold  property,  situated  on  the  east  shoie 
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of  Emerald  lake,  Timagami  Forest  Reserve.     A  shaft  was.  sunk  to  a  depth  of  30 
feet  and  trenching  continued. 

Sis  men  were  employed  by  Edward  J.  Townsend,  president  and  manager 
of  the  company. 

West  Shinintj:  Tree  and  VVasapika  Gold  Field 

An  inspection  trip  was  made  into  this  district  in  September.  The  following 
prospects,  on  which  work  was  being  done,  were  visited. 

The  Caswell  Mining  Company,  Limited,  incorporated  in  Ontario,  $2,000,000 
capitalization,  F.  G.  Moller,  Buffalo.  X.Y.,  president,  and  F.  A.  A.  Campbell, 
Toronto,  secretary,  was  employing  IS  men.  J.  A.  Knox,  Orillia,  was  in  charge. 
The  crew  were  employed  in  stripping  and  trenching.  Sinking  was  about  to  begin 
on  a  shaft  already  down  fifty  feet.  Free  gold  wa5  showing  in  several  quartz  veins, 
and  some  veins,  not  showing  free  gold,  had  given  good  assays.  The  company  owned 
four  claims  in  the  towniship  of  MacMurchy. 

The  Burke,  Bulloch  and  Cochrane  group  of  claims  were  being  trenched  by  the 
Mining  Corporation  of  Canada,  of  Cobalt,  they  having  a  lease  and  bond  on  the 
property.  D.  McGavin  was  in  charge,  and  seven  men  were  employed.  The  prin- 
cipal vein  had  been  uncovered  and  sampled  over  a  considerable  distance,  and  a 
shaft,  forty  feet  deep,  had  been  sunk.  Free  gold  was  to  be  seen  on  several  veins  on 
the  property. 

Barbara  Mines  Company,  Limited,  Geo.  K.  Rogers,  manager,  had  a  small  force 
at  work  building  camps  and  trenching.  The  company  own  seven  claims  in  ilac- 
Murchy  and  Churchill  townships.  Operations  had  just  been  commenced  at  time 
of  inspection. 

The  Atlas  Mining  Company,  Limited,  A.  M.  Bilsky,  president,  had  a  crew  of 
12  men  trenching  the  surface  of  the  Jefferson  claims.  Some  very  fine  free  gold 
showings  had  been  uncovered  on  this  property.  Mr.  Jefferson  was  in  charge.  No 
sinking  had  been  done. 

The  above  companies  are  in  what  is  locally  called  the  Wasapika  camp. 

In  West  Shining  Tree  the  only  active  work  being  done  was  on  the  Holden 
claims.  This  property,  under  option  to  D.  Rothchild,  of  Sudbury,  had  five  men 
shaft  sinking.  The  vain,  ten  to  twelve  feet  wide,  pans  gold  freely,  and  has  been 
uncovered  for  about  300  feet.     D.  Clarke  was  in  charge. 

The  following  claims  in  Wa-sapika,  which  were  not  being  worked,  but  on  which 
development  work  had  been  done,  were  visited. 

The  Knoxwell  Mining  Company,  owning  two  claims  adjoining  the  Burke, 
Bulloch  and  Cochrane  group,  had  sunk  a  40-foot  shaft,  and  had  done  considerable 
trenching.     Three  veins  on  the  property  show  free  gold. 

The  McVittie  and  Saville  group,  lying  between  the  Casswell  Mining  Company 
and  the  Atlas  Mining  Company,  has  one  shaft  down  40  feet  and  another  down 
CO  feet.  The  vein  has  been  uncovered  across  two  claims,  and  shows  free  gold  in 
several  places. 

The  Mclntyre  and  MacDonald  group,  lying  to  the  east  of  the  Atlas  Mining 
Company,  has  one  shaft  down  20  feet  and  another  down  55  feet.  Several  veins 
show  free  gold. 
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LiillaTi  JJuiiiictl,  owniiijr  I""  iliiims  auniss  tlir  Mniitniil  liiver  from  tlie 
Mclntyrc  and  ^MacDoiiakl  ^noiiii.  lias  a  shaft  down  40  feet. 

In  West  Shiniiiu-  Tret'  the  following  two  claims,  not  ojicratinfc,  were  visited: — 

The  Gosselin  (lold  Mining  Company,  Kussell  Boulhy,  Toronto,  president,  own 
a  group  of  eight  claims.  There  is  a  large  surface  showing  of  quartz,  said  to  carry 
values.     A  lO-foot  shaft  was  sunk,  and  a  large  amount  of  .stripping  done. 

Steep.  JLitchell  and  Tcddlc  have  a  shaft  03  feet  deep  on  claim  T.IJ.S.  2131. 
This  shaft  was  worked  in  an  nimsual  way.  The  partners,  having  no  other  means 
at  their  disposal,  liuilt  a  wliini  and  niicratrd  the  same  with  five  sleigh  dogs.  A 
licavv  iiilliiw  III'  watiT  >tiiiiiii'd  their  work. 

Quarries 

Bruce  Mines.— The  Bruce  Mines  trap  rock  quarry,  W.  S.  Edwards,  Sault  Ste 
Marie,  Michigan,  trustee,  was  operated,  under  contract,  hy  Mitchell  and  Powell. 
Crushing  was  started  on  ifay  ITith,  and  operations  were  continuous  until  the  close 
•of  navigation.  .Mnuit  7">ii  tons  wn-c  irushcd  and  sized  daily,  ^fost  of  product 
was  shipped  to  the  new  locks  under  construction  at  the  .Vmerican  Sau]t.  The 
balance  was  shipi)ed  to  the  United  States  for  roail-making  purposes.  E.  Mitchell, 
Bruce  Mines,  was  in  charge.     About  ."lO  men  wrrc  cnifiloyed. 

Ihniiiiiinii  Mines  ami  (Jimrries. — The  Dominion  .Mines  and  (Quarries,  l.iinitcii. 
operated  their  quarry  on  East  ?\eebish  island  during  the  season  of  navigation.  The 
average  daily  output  was  about  300  tons,  running  98  per  cent,  silica.  The  output 
is  shipped  to  Buffalo,  ^'.Y.,  where  it  is  used  in  the  manufacture  of  ferro-silicon. 
I.  Appleton,  McLennan  P.O.,  Ont.,  was  in  charge.  From  40  to  GO  men  were 
employed.  E.  F.  Price,  New  York,  is  president,  and  Leighton  ilcCarthy,  Toronto, 
vice-president,  of  the  company,  which  has  its  liead  office  in  the  Dominion  Bank 
Building.  Toronto. 

JftiinhiK/  Point. — Till'  Oscar  Daniels  Company  of  Xew  York  operated  a  trap 
rock  quarry  at  Humbug  Point,  St.  Joseph  island.  Considerable  alterations  were 
made  to  the  plant  in  the  early  spring,  and  crushing  was  begun  in  ilay.  The  quarry 
was  shut  down  in  August,  as  the  company  were  unable  to  get  boats  to  handle  their 
product.  The  output  was  all  shipped  to  the  new  locks  under  construction  at  the 
American  Saidt.  The  plant  is  capable  of  crushing  and  sizing  from  75  to  100  tons 
per  hour.  The  bin  storage,  however,  is  small,  and  steady  operations  will  depend 
on  transportation  facilities.  D.  Carrol  was  in  charge.  About  S(i  men  were 
employed. 

KiUarneij. — Willmott  and  Company,  of  Toronto,  operated  their  quarry,  near 
Killarney,  on  the  northern  shore  of  Georgian  Bay,  during  the  season  of  navigation. 
From  ari.ODO  to  40,000  tons  of  quartz,  averaging  98  per  cent,  silica,  was  shipped 
to  The  Electro  Metals,  Limited,  of  Welland,  where  it  was  used  in  the  manufacture 
of  ferro-silicon.  D.  Chisholm,  Killarney  P.O.,  was  in  charge.  About  40  men 
were  employed. 
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III.     niSTklCT    OF   TIMISKA.N\IN(i 

UolJ 

Boston  Crock  anj   A\unr()  Township 

Boston  Creek. — The  Boston  (.'rock  Mining  Company.  Limiti'd.  did  ronsidcr- 
able  development  work  on  c-laim  L.  3065  in  Boston  township  diu'in<;  tlie  vear. 
Work  was  earried  on  through  the  I'.A.P.  shaft,  which  was  rented  witli  hoisting 
equipment  from  the  R.A.P.  syndicate.  Tlie  drifts  on  the  100  and  500-foot  levels 
of  the  R.A.P.  were  extended  into  the  Boston  Creek  ground  and  a  raise  carried  to 
surface  from  the  "JOO-foot  level.  A  winze  has  been  sunk  "200  feet  from  the  200-foot 
level,  and  stations  cut  at  the  300  and  -100.  Development  is  as  follows:  100-foot 
level,  325  feet  of  drifting  and  cross-cutting;  200-foot  level,  300  feet  of  drifting 
and  cross-cutting;  300-foot  level,  50  feet  of  drifting  and  cross-cutting;  400-foot 
level,  300  feet  of  drifting  and  cross-cutting. 

In  February  and  March,  IIUT.  new  l)uildings  were  erected  including  office, 
sleep  camps,  dining  room  and  storeiiouse.  Operations  were  suspended  in  July, 
1917,  to  permit  of  exploration  by  diamond-drilling.  A  new  central  shaft  will  be 
located  and  work  resumed  in  September,  IHIT. 

Air  is  supplied  by  two  Cliicago  Pneumatic  Tool  Conijiany  fuel  oil  compressors. 

The  officers  of  the  company  are:  President,  K.  M.  Itichardson.  New  York; 
vice-president,  W.  B.  Allbright,  Xew  York;  secretary-treasurer,  M.  Tj.  Quiiliman, 
Xiagara  Falls,  Ont. ;  managing  director,  IT.  D.  Symnies,  Niagara  Falls,  Ont. ; 
mine  manager,  P.  E.  Margenan,  Boston  Creek,  Ont.;  50  men  were  employed  up  to 
July,  1917. 

Boston-lIoUinger. — This  claim,  on  lot  .T  in  tlie  sixth  concession  of  Pacaud, 
was  developed  during  the  year  by  Messrs.  Lyman  and  associates  of  Cobalt.  A 
shaft  was  sunk  50  feet,  and  some  drifting  done  at  this  level;  17  men  were 
employed. 

Boston  Gold  Leaf  Mining  Company. — This  company  did  considerable  develop- 
ment work  on  a  claim  east  of  the  Boston  Creek  mine,  on  the  boundary  of  McElroy 
and  Boston  to^vnships.  AVork  consisted  of  trenching  and  shaft  sinking.  Two 
shafts  are  said  to  be  40  feet  deep,  and  a  third  85  feet  deep.  Work  was  dis- 
continued on  December  15th,  191G,  and  in  tlie  spring  of  1917  the  claim  was 
reported  sold  to  the  Western  Mining  Company. 

Buffalo-Munro. — The  BuU'alo-Munro  Oold  .Mines,  Limited,  worked  a  sliort 
time  in  1916,  on  their  claim,  part  of  lot  6  in  the  first  concession  of  Muiiro 
township. 

Work  was  in  charge  of  Wm.  Fairbairn,  and  consisted  of  trenching  and 
surface  development.  A  shaft  was  sunk  to  a  depth  of  40  feet.  Work  was  dis- 
continued in  the  fall  of  1916,  and  resumed  in  .Xjiril,   1017. 

Burton-Munro. — A  promising  prospect  is  Ijeing  developed  liy  the  Burton- 
Munro  Mines,  Limited,  on  the  north  half  of  lot  11,  in  the  first  concession  of 
Munro  township.     A  shaft  inclined  at  55  degrees,  had  been  sunk  to  a  depth  of 
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Five  samples  (al)out  one-third  actual  size)  of  gold  ore  from  Croesus  miue,  weighiii};  85  pounds 
and  containing  480. 7  ounces  of  gold  and  47.5  ounces  of  silver,  worth  $10,000  approxi- 
mately. These  samples  were  purchased  by  the  Ontario  Bureau  of  Mines  for  exhibition 
purposes.  The  dark  parts  in  the  illustration  represent  gold.  See  frontispiece  for  full- 
size  reproduction  in  natural  colours  of  the  right-hand  central  specimen. 
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150  feet  when  iiispe^ted  July  i;>th,  I'.tlT.  At  the  loO-foot  level  a  drift  was  iii 
progress  to  the  north  of  the  shaft,  aud  on  tJio  date  of  inspection  the  lieadinij 
was  at  40  feet.  It  was  the  intention  of  the  management  to  discoiitimn'  work 
in  this  drift,  and  sink  the  shaft  to  the  250-foot  level.  Very  little  work  was 
done  in  1916  with  the  exception  of  1,000  feet  of  diamond-drilling,  llio  erection 
of  camps  after  the  fire,  and  surface  trenching. 

The  officers  are:  President,  Charles  ilillar.  Toronto;  secretary-treasurer, 
A.  W.  Hunter;  directors,  Charles  A.  Gentles,  J.  &.  Beatty,  Archie  Burton. 
David  Sloan  is  manager,  employing  25  men. 

Croesus. — The  Croesus  Gold  Mines,  Limited,  acquired  in  1915  wliat  was 
locally  known  as  the  Dobie-Leyson  claim  on  the  nortli  half  of  lot  10,  in  the  first 
concession  of  Munro  township.  Spectacular  gold  specimens  were  fouiul  in  the 
shaft,  some  of  which  were  purchased  by  the  Bureau  of  Mines  and  added  to  the 
collection  of  the  Bureau.  These  are  exhibited  annually  at  the  National  Exhibi- 
tion, Toronto.  The  disastrous  fire  of  July  29,  1916,  destroyed  all  the  buildings 
and  surface  equipment  of  the  company,  but  work  was  resumed  at  once  and  new 
buildings  erected.  Development  underground  during  the  3'ear  1916  was  as  fol- 
lows: the  shaft  was  sunk  to  the  400-foot  level,  and  stations  cut  at  the  300-and 
400-foot  levels.  On  the  150-foot  level,  drifting  465  feet;  on  the  200-foot  level, 
drifting  and  cross-cutting  208  feet,  raising  25  feet;  on  the  250-foot  level,  drifting 
110  feet,  cross-cutting  109  feet,  raising  60  feet;  on  the  300-foot  level,  drifting 
64  feet,  cross-cutting  200  feet,  raising  45  feet;  on  the  400-foot  level,  the  south 
cross-cut  was  advanced  31  feet,  and  the  north  cross-cut  61  feet. 

In  July,  1917,  the  pumping  capacity  was  found  inadequate,  and  a  tem- 
porary shut-down  occurred  until  a  larger  pump  could  be  installed. 

A  small  amount  of  ore  was  milled  at  the  Gold  Pyramid  Mining  Company 
plant  before  the  fire,  and  early  in  1917  the  company  erected  a  small  mill  capable 
of  treating  50  tons  per  day.  The  mill  equipment  includes  one  Allis-Chalmers 
jaw  crusher,  one  Eobb  engine,  one  Martin  8  by  8  engine,  and  one  Hardinge  ball 
mill,  with  recovery  l)y  plate  amalgamation. 

The  officers  are:  President,  D.  M.  Steindler,  New  York;  vice-president,  Sir 
Mortimer  Davis.  ^lontreal ;  secretary-treasurer,  Eugene  L.  Steindler,  Cobalt; 
manager,  Julius  Cohen,  Matheson.  The  head  office  of  the  company  is  42  Broad- 
way, New  York,  N.Y. ;  40  men  were  employed  during  the  year. 

Miller-Independence. — The  Miller-Independence  Mines,  Limited,  worked 
throughout  the  year  on  their  property,  south  half  of  lot  one  in  the  sixth  concession 
of  Pacaud  township.  Considerable  development  work  was  done.  Shaft  A  is  76 
feet  deep  with  150  feet  of  drifting  and  cross-cutting  at  the  bottom  level.  Shaft 
B  is  vertical  to  a  depth  of  20  feet,  and  from  this  point  follows  the  dip  of  the 
vein  to  a  depth  of  120  feet.  A  third  shaft  has  been  sunk  on  a  30°  incline  to  a 
depth  of  140  feet.  On  the  date  of  inspection  July  17,  1917,  preparations  were 
being  made  to  sink  shafts  C  and  D. 

The  Nissen  stamps  have  been  replaced  by  a  ball  mill,  the  plate  area  doubled, 
and  a  Groch  flotation  machine  installed;  20  men  wore  employed  during  the  year. 
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The  olTiecrs  of  the  company  arc:  President,  Geo.  J.  Miller;  secretary,  John 
C.  ScliafTer,  tJorniantown,  Ohio;  treasurer.  Ed.  Hettich.  fJerniantowii,  Ohio; 
directors,  0.  B.  Brown,  M.  Kirkpatriclw  and  John  A.  IJeiid — all  of  Payton,  Ohio. 
J[.  \V.  Hofchkin  is  consulting  engineer  for  the  company. 

McRae. — The  McRac  claim  is  tin-  mirthcast  quaitci'  of  the  north  half  of  lot  2, 
in  the  sixth  concession  of  Pacaud  township.  Development  work  was  carried  on 
by  the  Crown  Reserve  Mining  Company  of  Cobalt,  and  a  shaft  sunk  oO  feet, 
during  the  summer  of  1916.  Numerous  test  pits  were  put  down  and  considerable 
trenching  done  by  the  above  company.     Work  was  discontiimed  in  September,  1916. 

Peerless. — The  Peerless  Gold  Mines,  Limited,  own  the  north  half  of  lot  1 
in  the  si.\th  concession  of  Pacaud,  adjoining  the  Millcr-Indepcndence. 

Camps  were  built  in  the  fall  of  1916,  and  considerable  surface  development 
done;  one  test  pit  is  25  feet  deep.  The  chief  owners  arc  Messrs.  McKinnon  and 
Ogilvie  of  Montreal,  and  the  work  during  the  )'ear  was  in  charge  of  Neil  Morrison, 
employing  8  men. 

R.  A.  /'.—During  191C),  the  II.  A.  P.  Syndicate,  controlled  by  ^lessr.^  E.  M. 
Richardson,  W.  B.  Allbright  and  J.  K.  Pajjassimakes,  continued  development  of 
the  Kenzie  claim.  The  shaft  was  sunk  to  the  200-foot  level  and  drifting  done  as 
follows:  On  the  100-foot  level  east  drift,  250  feet;  west  drift,  175  feet;  200-foot 
level  east  drift,   90  feet,   west  drift  190   feet. 

The  phuit  includes  one  60-h.p.  Jenckes  locomotive  type  boiler,  and  one  5  by  7 
Jenckcs  hoist.  Work  was  discontinued  by  the  syndicate  September  17,  191G,  and 
the  shaft  and  hoisting  equipment  rented  to  the  Boston  Creek  Mining  Company. 
In  July,  1917,  preparations  were  under  way  to  take  over  the  shaft  and  resume 
work. 

Kirkland  Lake  Gold  Area 

Development  during  1916  in  this  area  has  proven  the  existence  of  another 
gold  camp  in  Ontario  of  considerable  importance.  The  Northern  Ontario  Light 
and  Power  Company  extended  its  transmission  lines  from  Cobalt  to  the  Kirkland 
Lake  district,  a  distance  of  about  70  miles,  and  is  now  delivering  electric  power 
to  the  various  mines.  It  is  possible  that  the  Timiskaniing  and  Northern  Ontario 
Railway  Commission  will  build  a  branch  line  from   Swastika. 

ElUott-KirMand. — The  Elliott-Kirkland  Gold  Mines,  Limited,  own  claims 
L.  1616  and  L.  1617  in  the  township  of  Teck,  and  sinking  operations  were  com- 
menced in  December,  1916.  "When  last  inspected  in  April,  1917,  the  shaft  was 
down  lO.j  feet,  a  head  frame  was  in  course  of  construction,  and  a  small  motor- 
driven  compressor  and  air  hoist  were  installed.  S.  J.  Renand  was  in  charge, 
employing   20   men. 

Goodfish. — The  Goodfish  Gold  Mines.  Limited,  own  three  claims,  L.  2194, 
L.  2022,  and  L.  2571  in  Morrisette  township,  near  the  southwestern  corner. 
Prospecting  of  these  claims  was  continued  at  intervals  during  the  year  and  a 
shaft  sunk  30  feet. 
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The  officers  of  the  company  are:  President,  Harry  Oakes,  Kirkland  Lake; 
Tice-president,  M.  J.  Brennan;  secretary  and  manager,  J.  W.  Morrison,  Kirkland 
Lake:  treasurer,  Wm.  Costello;  director,  Edwin  W.  Kearney,  Haileybury. 

Kirklayid  Lake. — The  Beaver  Consolidated  Mines,  Limited,  continued  develop- 
ment of  the  claims  owned  by  the  Kirkland  Lake  Gold  Mines,  Limited,  and 
exercised  its  option  on  the  stock  of  the  latter  by  making  the  first  pajTnent  on  the 
due  date,  February  22ud,  1917. 

During  the  year  the  following  development  work  was  performed : — 

Drifting,  916.0  feet;  cross-cutting,  617.5  feet;  shaft  sinking,  410.0  feet, 
total,  1,9-13.5  feet;  station  cutting,  119.0  cubic  yards,  sump  ciitting,  95.0  cubic 
3'ards,  total,  214.0  cubic  yards.  Sinking  was  still  in  progress  at  the  close  of  the 
year.  The  vein  on  which  the  shaft  was  sunk  from  the  surface  has  been  proven 
to  the  600-foot  level. 

The  following  additions  to  the  plant  and  surface  equipment  were  made  during 
the  j'ear.  One  125  h.p.  Jenckes  boiler,  one  10-drill  compressor,  an  electric  light 
plant,  a  new  hoist  capable  of  working  to  a  depth  of  900  feet,  large  bunkhouse  and 
mess-room  and  office  facilities.  An  assay  office  is  also  in  course  of  construction. 
It  is  the  intention  of  the  management  to  erect  a  100-ton  mill  during  1917, 
underground  developments  having  proved  satisfactory. 

Jay  Elliott  of  the  Beaver  staff  is  superintendent,  and  S.  Donaldson  is  in 
charge  of  underground  work.     Forty  men  were  employed. 

La  Belle  Kii-kland. — La  Belle  Kirkland  Mines,  Limited,  is  capitalized  at 
$2,000,000,  and  ovras  seven  claims  in  the  townships  of  Teck  and  Lebel,  near  the 
south  end  of  Goodfish  lake. 

Development  was  continued  chiefly  on  claim  L.  1751,  where  shaft  A  had 
reached  a  depth  of  340  feet,  with  levels  at  100,  270  and  340  feet.  On  the 
second  level,  1,100  feet  of  drifting  and  cross-cutting  was  done.  Diamond-drilling 
from  this  level  was  in  progress  in  the  fall  of  1916.  Shaft  B  is  55  feet  deep, 
and  shaft  G  100  feet  deep,  and  on  various  parts  of  the  property  tlierc  are  test 
pits  and  shafts  \ip  to  50  feet  in  depth. 

The  head  office  is  in  the  Sterling  Bank  Building,  Fort  Erie,  Ont.  The 
officers  are:  President,  Dr.  Edward  J.  Meyer;  vice-president,  Alfred  A.  Berrick; 
treasurer,  Frederick  A.  Meyer;  secretary.  Charles  S.  Cadwallader,  all  of  Buffalo, 
N.  Y. ;.  general  manager,  Frank  C.  Loring.  Kirkland  Lake  P.O.:  superintendent, 
Ernest  !M.  Loring.     Thirty  men  are  employed. 

Lal'c  Shore. — The  Lake  Shore  Mines,  Limited,  did  very  little  development 
work  on  its  claims  during  1916.  This  company  owns  the  following  claims  in 
the  township  of  Teck,  2605,  2606,  2645,  2242,  1557,  1663  and  3601. 

The  mine  was  closed  for  four  months  during  the  year.  It  was  pumped  out 
in  Xovember,  and  preparations  were  made  for  the  installation  of  electrically 
driven  hoist  and  compressor  ready  for  operation  when  the  power  line  should  be 
completed. 

The  shaft  is  316  feet  deep,  with  levels  at  100,  200  and  300  feet.  On  the 
bottom  level  750  feet  of  drifting  and  cross-cutting  was  done. 
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'I'lic  nlliccrs  arc:  President  ami  treasurer,  Harry  Oakes;  sciretarv  and 
iiiiiiiiiL'rr,  .1.  W  .  .\r(irrison;  mine  foreman,  James  >[cMillan,  all  of  Kirkland  Lake, 
Ontario;  3C  men  were  employed. 

Lucky  Cross. — Mention  is  made  elsewhere  in  this  report,  under  tlie  heading 
Trethewey.  of  tlie  work  done  at  this  mine  duriii-;  IHIO  hy  the  Trethcwey  interests. 

MinaliCr. — The  Minaker  Ciold  Mines,  Limit-ed,  aiciuired  a  group  of  claims 
to  tlie  south  of  the  Lake  Shore  property.  Camps  were  erected,  and  a  small 
amount  of  surface  prospecting  done  in  December,  191G.  Work  was  in  charge 
of  T.  J.  Flyiin.  and  it  is  the  intention  of  the  company  headed  hy  Frank  Mapes 
of  Rochester,  X.Y.,  to  push  development  in   101 T. 

Sylianile. — The  Sylvanitc  Gold  Mines,  Limited,  owns  the  following  claims 
in  the  town.ship  of  Teck,  adjoining  the  Tough-Oakes  on  the  west:  Nos.  L.  2100, 
2101,  2102,   225G   and  2257. 

On  the  date  of  inspection  Novemher  IS,  lOlfi,  six  carpenters  were  employed 
erecting  a  head  frame,  shops  and  engine  room.  The  shaft  was  35  feet  deep, 
and  preparations  were  under  way  for  the  active  development  of  the  property  on  the 
completion  of  the  power  line. 

The  ollicers  of  the  company  are:  President,  Harry  Oakes;  secretary,  Albert 
Burt,  Toronto ;   manager,  J.   \V.    Morrison. 

Teck-Uughcs. — During  the  year  the  Buffalo  Mines,  Limited,  continued  develop- 
ment work  of  the  Teck-IIughes  mine  and  operated  the  milling  plant  described 
in  detail  in  the  25th  annual  report  of  the  Bureau. 

On  the  (late  of  last  inspection,  Xovember  \',{\\.  r.iUi.  shaft  No.  1  was  180  feet 
deep,  and  shaft  No.  3  located  700  feet  west  oi  No.  1,  264  feet  deep,  and  in 
addition  a  winze  had  been  sunk  150  feet  from  the  shaft  to  a  depth  of  265  feet. 
tJndergr(juiul  development  proved  satisfactory  to  the  management,  both  in  tonnage 
exposed   and   gold   content. 

The  officers  arc:  President,  Chas.  L.  Deiiison.  Xew  York;  vice-president, 
Eobt.  W.  Ponieroy.  Bullalo;  general  superintendent,  Thos.  R.  Jones,  Cobalt; 
superintendent,  L.  W.  Ledyard,  Kirkland  Lake,  Ont. ;  3G  men  were  employed. 

Tough-Oakes. — The  Tough-Oakes  Gold  Klines,  Ijiinited.  h:is  an  authorized 
capital  of  600,000  shares,  par  value  $5  each. 

The  development  during  the  year  comprised  2,406  feet  of  drifting,  959  feet 
of  cross-eutting,  351  feet  of  raising  and  -137  feet  of  sinking,  or  a  total  of  4,153 
feet,  bringing  the  total  development  to  9,347  feet. 

The  mill  treated  37,263  tons  of  mine  ore  and  2,600  tons  of  tailings,  or  a 
total  of  39,863  tons,  from  which  was  recovered  $17.85  per  ton. 

To  December  31  st,  1916.  the  mine  had  pniducod  69,574  tons  of  ore  of  a 
gross  value  of  $1,384,808,  and  ore  reserves  at  that  date  were  cstininted  to  con- 
tain $1,000,000. 

Four  dividends  of  121/^  cents  per  share,  amounting  to  a  total  of  $265,750, 
■were  paid  during  the  year. 

C.  A.  O'Conuell  is  manager.     On  an  average  about  200  men  are  eniphived. 
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Wriiihi-IIarijrcavcs. — Tlic  Wiight-llargreavos  Jliiios.  Limitoil.  owns  the  fol- 
lowing claims  in  Twk  township  adjoining  the  Tough-Oakes,  Hurnside  and  Svlvanite 
properties:  Nos.  708,  709,  710  and  711. 

On  the  last  inspection,  November  18th,  1916,  25  men  were  employed,  chiefly 
in  construction  work,  installing  plant  and  erecting  buildings,  against  the  completion 
of  the  power  line  from  Cobalt.     The  shaft  was  25  feet  deep. 


Headframe  wliile  in  course  of  construction.  No.  3  shaft,  IJoiiio  Mines. 


The  officers  of  the  company  arc:  President,  Oliver  Cabana,  Jr.:  vice-president, 
Edwin  Lang  Miller;  secretary-treasurer,  Gerhard  F.  Miller ;  manager,  Albert  Wende. 

JIuronia. — La  Mine  d'Or  Huronia,  Limited,  includes  foiir  claims.  T...  "i.j.Sfi-? 
in   Gautliier  township   and   L.   2588-9   in   McVittie   township.     The   mill    vv;is   in 
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operation  for  part  of  tlio  year.     No.   1   sliaft  is   lO".'   fuel  deep  with  -IDO   feet  of 
drifting  and  cross-cutting.     The  property  was  shut  down  on  December  2nd,  1910. 

Goldfields. — Tlie  Associated  Goldfields  of  Larder  Lal<e  were  in  operation 
during  19 IG.  The  main  shaft  has  now  reached  a  dcptii  of  400  feet  with  con- 
sideralile  drifting  and  eross-eutting.     The  l]il-stanip  mill  was  idle  during  the  year. 

I'orcupinc  (iold   Area 

Anchorite. — Tiio  Coniagas  .Mines,  Limited,  develoj)od' this  property  under  op- 
tion during  191G.  A  small  amount  of  sinking  and  drifting  was  done  in  addition 
to   considerable    surface    trenching    and    diamond-drilling.     C.    E.    C.    Smith    is 


Davidson. — The  Davidson  Gold  Mines,  Limited,  began  operations  in  July,  1916, 
on  the  property  ]>reviously  known  as  the  Crown  Cliartered,  on  lot  2,  in  the  fifth 
concession,  Tisdale  township.  The  shaft,  a  vertical  two-compartment  one,  was 
sunk  100  feet,  to  a  depth  of  312  feet,  during  the  year.  Three  hundred  and  fifty 
feet  of  drifting  and  cross-cutting,  mostly  on  the  300-foot  level,  was  done.  A 
raise  was  run  from  the  100-foot  level  to  the  surface.  A  second  shaft,  known  as 
the  "south  shaft,"  was  sunk  to  a  depth  of  50  feet. 

I).  I>.  Thomas  was  in  charge;  50  men  were  employed  at  time  of  inspection 
in  January,   1017. 

Dome. — The  Dome  ]\Iines  Company,  Limited,  lias  an  authorized  capital  of 
$5,000,000,  of  whicli  Jfl.nOO.DKO   has  been   issued. 

'i'lip  oiriccrs  of  the  company  arc:  J.  K.  DeLamar,  president  and  treasurer; 
W.  S.  Edwards,  first  vice-president;  C.  D.  Kaeding,  second  vice-president;  II.  P. 
DePencier,  third  vice-president;  Alex.  Fasken,  secretary;  Alfred  II.  Curtis,  assist- 
ant secretary  and  assistant  treasurer.  The  directors  are:  J.  E.  DeLamar,  W.  S. 
Edwards,  Alex.  Fasken,  G-.  C.  Miller,  J.  S.  Wilson,  A.  H.  Curtis,  A.  V.  Stout. 
The  head  office  of  the  company  is  at  36  Toronto  St.,  Toronto.  C.  D.  Kaeding 
is  general  manager. 

Four  dividends  of  5  per  cent,  each,  amounting  in  all  to  $800,000,  were  paid 
during  the  year  ending  March  31st,  1917. 

Tlie  plant  extensions  during  the  year  brouglit  the  milling  capacity  up  to 
45,000  tons  a  month. 

During  tlie  year  a  total  of  465,272  ton?  was  mined  and  hoisted.  Of  this, 
459,530  tons  was  ore  which  was  sent  to  the  mill  and  treated,  and  5,742  tons  was 
waste  which  was  dumped  on  the  surface.  In  addition  to  the  above,  157,000  tons 
of  ore  was  mined  and  remained  in  shrinkage  stopes.  The  459,530  tons  of  ore 
treated  in  tlie  plant  yielded  bullion  worth  $2,171,784.83,  the  average  yield  per 
ton  being  $4,726. 

Of  the  459,530  tons  milled  which  averaged  $5,083:  203,330  tons  averaging 
$3.29  came  from  the  pits,  219,342  tons  averaging  $6.98  came  from  the  under- 
ground slopes.  36,858  tons  averaging  $3.68  came  from  the  development. 

Tlie  ore  reserves  as  at  April  1st.  1917,  are  estimated  at  2,250,000  tons  at 
$5.32,  $11,979,000. 
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Summary  uf  Development 

Km-  Yiar  KruliuK  March  31st,  l!il7. 


Ixvel    Drifts 


Cross- 
cuts 


Raises 


Box 
Hules 


Shafts 


Statiuus 


Ore 
Pockets 


Waste 
Pockets 


Total 


Diamond 
Drilling 


Grand 
Total 


1st 

26    1. 
313 

201      . 
144 
440.5 
237 

1 

' 

26 

294         320 

3r(l 

53 

181  . 

4sr 

1.01)2 
1.744 
10  . 

20 

■■■.54 
410 
251 

()7 

453 

453 

4tli 

:j,sv 

38'^ 

5th .... 
6lh.... 
7  th 

328 
313 
307 

...[..           7;! 

.........  1.007 

2,225.5 

38  2,1)50 

74 

234 

718.5    1,725.5 
3,733.1    5.!l58.l) 
(i  0()5  0    8  715  0 

8th 

(i4 

74(1 

Shaft. 

234  . . 

234 

(il2.5      012.5 

Tutiils    3.531        735  1.371.5    1.015        234 


04 


73 


38  7.051.5  11.423.1  18.474. H 


A  socoiul  Bcllis  autl  Morcuiu  compressor  was  complotid,  and  wdrk  ix'guii 
on  a  tliini  unit  of  2,500  cubic  feet  per  minute.  New  winding  engines  were 
installeil,  a  single-drum  electric  man-hoist,  8-foot  diameter  drum,  geared  through 
single  reduction  helical  gear  to  200-h.p.  motor,  rope  speed  800  feet  per  minute, 
and  one  double-drum  electric  rock-hoist,  7-foot  ilianu'ter  drum,  geared  througii 
single  reduction  helical  gear  to  330-h.p.  motor;  rope  spee<l  1,000  feet  per  minute. 

A  12.5-foot  steel  head-frame  and  ore  bins  were  colnpleted  at  No.  3  shaft. 
A  36  in.  liy  54:  in.  underground  crusher  unit  was  completed,  and  the  electric 
haulage  put  in  service. 

Tn  the  mill,  four  of  the  live  old  tube  mills  wore  practically  lebuilt,  and  three 
Hurdinge  l)all  mill  units  w-erc  completed,  necessitating  the  removal  of  20  stamps. 
The  rcgrinding  tube-mill  circuit  was  completed,  a  set  of  sand-washing  cones 
installed,  ami  another  90-frame  .~linie   filter  i>ress  erected,  making  five  in  all. 

Dome  Lalic. — Operating  their  mill  part  of  the  time  only,  the  Dome  Lake 
^lining  and  ililling  Company,  Limited,  treated  G,olO  tons.  Changes  were  made 
in  the  mill  which  now  has  a  crushing  capacity  of  200  tons  daily,  and  a  cyanide 
capacity  of  100  tons  daily.  Considerable  underground  development  was  done. 
U.  T.  RegncU  is  manager.     .Viiout  (50  men  were  employed. 

Ilaydcn. — The  Ilayden  Gold  Mines,  Limited,  continued  development  of  it? 
property  in  Ogden  township  during  IDIG.  The  shaft  was  sunk  216  feet  to  a 
depth  of  318  feet,  and  235  feet  of  drifting  w^as  done.  The  shaft  is  vertical  and 
the   property   is   being  developed   on   the   100-foot,   200-foot   and   300-foot   levels. 

Wm.  Shovel  is  superintendent.     About  16  men  were  employed. 

HollirKjcr. — The  Hollingcr  Consolidated  Gold  Mines.  Limited,  has  an 
authorized  capital  of  5,000,000  shares  of  $5  par  value  cacli. 

The  officers  of  the  company  are:  President,  Noah  A.  Timmins,  Montreal: 
vice-president,  John  McMartin.  Cornwall;  secretary-treasurer,  David  A.  Dunlap, 
Toronto ;  managing  director.  V.  A.  Robbins,  Timmins :  directors,  Noah  A.  Timmins, 
L.  H.  Timmins,  John  B.  Holdeu.  John  McMartin.  David  A.  Dunlap  and  P.  .A. 
Eobbins:  head  office,  85  Bav  St.,  Toronto. 
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During  the  yoar  191ti,  (.ki4,(_i6".'  tons  of  ore  were  lioitited  eoiitai)ii)ig  $3,31"3,000; 
$3,13(j,000  was  paid  in  dividends;  $1,323,433  was  paid  out  for  labour  and  $954,300 
for  stores.  The  total  costs,  including  taxes  and  di-proeialiou,  aniountfd  to  $4.03 
per  ton  of  ore  milled. 

Expenditure  for  plant  and  equipment  amounted  to  $J99,117.1(). 

Jline  development  amounted  to  20,280  feet  as  follows: 


Shafts 

Drifts 

Cross 

Cuts 

Raises 

Winzes 

Diamond 
Drilling 

Timbering. 

Level 

Shafts  & 
Winzes 

Stopes 

100  feet  

Feet 

Feet 
70 
2,695 
1,895 
2,908 
1.384 
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1.124 

Feet 

"i'.oii" 

2.522 

2.262 
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1,626 

Feet 
48 
297 
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1,394 

Feet 

Feet 

Feet 

Feet 
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200  feet  

300  feet  

425  feet  

550  feet  

239 

202 

281 
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1,128 
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788 
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214 
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() 

2,146 
2.011 
2.062 
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10 

SOO  feet 

32 

095      

1   100  feet 

121 
14 

120 
18 

1    '■'50  feet 

171 

60 

196 

779 

10,671 

7.779 

1,916 

135 

3,430 

,7. 

j     7,233 

1 

The  stoping  record  for  the  year  is  shown  in  the  foUowina-  table: 


Level 

1 

Broken    Ore              Ore  Broken              Ore  Removed 

in  Stopes                      during                         diirins 
Jan.  1.  1916        i             1916                            1916 

Broken  Ore 

ill  Stupes 

Dee.  31,   1916. 

100  feet  

200  feet  

300  feet  

425  feet  

550  feet  

Tuns 

1 . 8.50 

74.. 500 

36.360 

24.(iOO 

.50(1 

Tons 

20.655 

203,947 

1:^4,047 

185,381 

28,820 

729 

Tons 

18,214 

205,525 

i:«,744 

127.288 

18,730 

729 

28 

Tons 
4.291 
72,922 
36.663 
82,713 
10,. 590 

SOO  feet 

28 

137,8 10                      573.607                      504.258 

207,179 

The  company  makes  the  following  statements  as  its  ore  reserves : 


1  Vein 

Tons 

325.190 
(>4.690 
97,070 
18.000 

613.140 
:{2.540 
17.000 

637.890 
25.400 
:{7.0()0 

Value 
Per  Ton 

Estimated 

Gross  Value 

Dec.  31,    1916 

Estimated 
at  Dec.  31,  1915 

No 

$     e. 
11    19 
14  62 

7  64 
5  10 

8  25 
10  00 
10  47 

7  60 
7  35 
5  54 

$ 

3.6:59.170 

946.030 

741.700 

91.920 

5. 05!).  480 
:525,40O 
178,000 

4.84!).  340 
186.8(10 
205.001) 

$ 
4.946.500 

No. 
So. 

2  Vein  (North).... 

2  Vein  (South).... 

3  Vein 

1.844.500 

1.070.. 500 

113.000 

Xo. 
Vn 

4  and  50  Veins  . . . 

6.220.5.50 

753.280 

\o 

7  Vein 

178.000 

No. 

No 

8,  .38  and  53  Veins. 
10  Vein 

3,820.2:j0 
186,800 

No. 

13  Vein 

i:',7.4l)0 
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Tons 

Value 
I'er  Tun 

Estimated 
Gross  Value 
Dec,  31,   1916 

Estimated 
at  Dec.  31.  1915 

Mo 

14  Vein 

162.080 

65.010 

7.040 

24.8(iO 

20.7.50 

317,730 

8.000 

14,600 

86,460 

122.260 

47. -570 

88.210 

276.000 

57.970 

49,300 

14.000 

17.73(1 

24,780 

99,120 

217,540 

2,970 

3,300 

5.920 

7.360 

42,000 

12,180 

275,880 

$    c. 

8  81 
10  19 

7  40 

9  33 

8  45 
7  32 

20  00 

(i  36 

10  09 

7  21 

13  13 

6  07 

8  96 
10  84 
12  47 

4  21 

5  52 

5  79 

7  01 
7  75 

14  74 
18  77 

6  40 
6  95 
6  00 

30  37 

9  SO 

$ 

1.427.470 

662.8:;0 

.52.100 

231.980 

r75.440 

2.326.  KiO 

160.000 

92,900 

872,260 

881.540 

624.680 

535,670 

2,472,610 

628,690 

614,760 

.59,000 

97,800 

143,660 

(iOo.llO 

1.687.010 

43,800 

61,9.50 

37.890 

51,160 

252,000 

370,000 

2,704.2.>5 

$ 
1,728,920 

No, 
Ko 

267,200 

l(i  Vein 

296,600 

No, 
No, 
No. 
No 

■'O  Vein 

37  Vein 

41  Vein 

292,700 
2,484.820 

44  Vein 

160,000 

No 

51  Vein         

92,900 

No. 

52  anil  52.V  Veins.. 

479,630 
1.0.37,170 

No. 

.5()  Vein 

213,770 

No 

58  Vein 

1,502,730 

No 

.5^J  \'eiu        

628,690 

Nn 

65  Vein 

614.760 

Kn 

74  Vein 

.59.0(;0 

No 

79  Vein            

97,800 

Vn 

83  Vein 

143.660 

No 

84  Vein 

39.620 

\(i 

85  Vein 

1.199,840 

Nn 

X8  Vein      

43,800 

Vn 

200  Vein 

61,9.50 

No 

204  Vein 

37,890 

No 

206  Vein 

51,160 

Xn 

'■'07  Vein    

252,000 

No. 
Sur 

wg  Vein 

face 

2. 780,. 500 

,      3,938,540 

$8  68 

.l;34.1S5,.-.:!5 

$33..S37.S70 

In  connection  witli  the  al>o\e  sumraarj-  of  ore  reserves  the  managing  director, 
P,  A.  IJobbins,  makes  tlie  following  remarks  in  the  company's  printed  report 
for  1916: 

Ore  reserves  liave  ln-eii  estimated  upon  the  same  basis  as  previously,  although  tlie.v  arc 
someuhat  more  eonseivativo  in  that  lertaiu  doubtful  valuations  have  been  eliminated.  In 
spite  of  greatl.v  curtailed  development,  «e  still  show  approximatel.v  the  same  reserves  as  we 
did  in  last  year's  rejioit,  and  during  the  interval  there  lias  been  removed  from  the  mine 
604,062  tons,  containing  .$5,342,2.14.77,  an  average  of  $8.84  per  ton. 

In  estimating  the  reserves  we  use  the  actual  measurements  of  the  ore  in  place,  but  when 
the  ore  is  mined  it  is  not  possilde  to  prevent  a  certain  amount  of  waste  rock  from  being 
Ijroken  and  becoming  intermingled  with  the  ore.  This  dilution  with  waste  has  the  effect 
of  lowering  the  value  per  ton  of  the  mixture,  although  it  increases  the  number  of  tons.  Our 
experience,  after  iive  years  of  operations,  has  been  that  there  is  a  dilution  of  approximatel.v 
10  per  cent,,  and  hence  the  present  estimate  of  3,038,540  tons  at  $8.68  per  ton  will  when 
milled  probaldy  yield  approximatel.v  4.300.000  tons,  averaging  about  $7.7,5  per  ton. 

It  gives  me  pleasure  to  rejuirt  that  all  of  our  underground  develoi'mcnts  have  been  highl.v 
favorable,  and  once  nornud  conditions  of  labor  arc  restored  there  can  be  no  doubt  but  that 
developments  will  continue  to  show  increases  in  total  values  of  ore  beyond  those  contained 
in  the  present  estimates. 

Maidens-Macdonald. — This  property  on  claim  M.R.  826,  Deloro  township, 
was  developed,  under  option,  by  the  La  Rose  Mines,  Limited,  of  Cobalt. 

No.  1  shaft,  vertical,  was  sunk  107  feet.  No.  2  shaft,  inclined  at  6.5  degrees, 
was  sunk  100  feet.  It  was  planned  to  join  these  shafts  by  a  drift  on  the  100-foot 
level,  and  some  drifting  was  done.     The  option  was  thrown  up  in  Jlarch,  1917. 

G.  C,  Bateman  was  manager,  and  about  20  men  were  employed 
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}fcEnaney. — Tlie  Hollinger  Reserve,  on  lots  2  aud  3,  in  the  fifth  concession 
of  Ogden  township,  now  kno\ni  as  the  McEnaney  Gokl  Mines,  was  re-opoued  in 
September  of  191().  The  mine  was  pumped  out  in  Janxuirv,  1917.  It  is  developed 
to  the  '300-foot  level  by  a  vertical  two-compartment  shaft.  An  inclined  winze 
runs  from  the  200-foot  to  the  300-foot  level.  Five  hundred  and  fifty  feet  of  drift- 
ing aud  cross-cutting  had  been  done  by  the  former  company  on  the  100-foot 
level;  2,180  feet  on  the  200-foot  level,  and  650  feet  on  the  300-foot  level.  At 
the  time  of  inspection  in  January,  1917,  IS  men  were  employed  aud  William  !M. 
Sixt  was  manager.     Bernard  McEnaney  is  .owner  and  operator  of  the  ])roporty. 

Mclniyrc. — On  January  1st,  1917,  the  assets  of  tlie  Mclulyrc  Jupiter  and 
McInt}Te  Extension  companies  were  amalgamated  with  those  of  the  Mclntyre 
Porcupine  Mines,  Limited,  and  the  combined  properties  are  now  operated  by  the 
Mclntyre  Porcupine  Mines,  Limited.  The  capitalization  was  increased  from 
3,000,000  to  4,000,000  shares  of  $1  par  value  eacli.  Of  this  amount,  3,fi00,000 
shares  have  been  issued  and  the  balance  remains  in  tlie  treasury  as  unsdUl  shares. 
The  following  development  work  was  done  during  the  15  montlis"  period  from 
April  1st,  1916,  to  June  30th.  1917.  chiefly  iu  No.  5  shaft  and  McLityre  Extension 
shaft  on  the  north  shore  of  Pearl  lake : 

Station    cutting     i:i(l  feet. 

Shaft  sinking    fiSO     " 

Drifting 3,307     " 

Cross-cutting 1,409     " 

Raising S97     " 

Diamond  drilling    5,300     " 

The  total  lateral  and  vertical  development  in  all  the  properties  to  June  30th, 
1917,  was  44,997  feet.  Xo.  5  shaft  is  now  1,000  feet  deep,  with  levels  at  every 
100  feet. 

The  Mclntyre  Extension  sliaft.  formerly  known  as  the  Pearl  Lake  sliaft, 
is  connected  on  the  1,000-foot  level  with  No.  5  workings  and  drifting  is  in  pro- 
gress to  connect  with  the  Jupiter,  a  distance  of  2,300  feet.  The  Jupiter  sliaft 
is  680  feet  deep,  with  sinking  in  progress  to  the  1,000-foot  lc\cl. 

When  this  development  is  completed,  all  tlie  ore  from  the  three  workings 
will  Ije  delivered  to  pockets  at  the  1,000-foot  station  of  tlie  Extension  shaft,  wliieli 
will  become  the  main  hoisting  shaft  of  the  workings  north  of  Pearl  lake. 

At  this  shaft  a  new  electrically  operated  Jenckes  hoist  has  been  installed ; 
also  a  Xo.  7V^  Gates  crusher  followed  by  a  set  of  54  inch  by  24  inch  rolls.  Fmm 
the  rolls  the  ore  is  delivered  to  the  pockets  by  a  belt  conveyor,  and  to  the  mill 
on  the  south  shore  of  the  lake  by  an  aerial  tram  witli  a  capacity  of  75  tons  per 
hour.  The  ore  from  the  Jupiter  shaft  is  hauled  on  a  narrow  gauge  track  to 
the  rock  house  at  Xo.  5  shaft.  This  will  be  done  away  with  when  tlio  under- 
ground development  as  mentioned  above  is  completed. 

A  new  transformer  house  has  been  erected  during  the  year  near  the  main 
shaft,  and  3-600  k.va.  transformers  installed.  The  air  capacity  has  been  increased 
by  the  installation  at  the  main  shaft  of  one  Ingersoll  Rand  direct-connected  com- 
pressor, capacity  3,000  feet  per  minute. 

A  new  dr\'  house  has  been  planned,  and   ultimately  the  warehouse  and   all 
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Ihe  sliops  will  be  cciitially  located  in  the  area  lietween  Xo.  o  shaft  and  the  main 
shaft  on  the  north  shore.  During  the  15-nionth  period  endinj,'  June  30tli,  1017, 
the  mill  treated  195,337  tons  of  ore  with  a  gold  production  of  $1,80-1,914.28, 
represcntini;  an  averajre  value  per  ton  milled  of  $0.5-17.  A  fourth  unit  "  D  "  of 
150  tons  has  been  added  to  the  mill,  wliieh  has  now  a  capacity  of  COO  tons  per  day. 

The  ore   reserves  were  greatly   increased   during  the  year. 

The  olTicers  of  the  new  company  are  as  follows:  President,  J.  P.  Biekell, 
Toronto;  vice-president.  Sir  Henry  ^f.  Pellatt,  Toronto;  secretary-treasurer,  M.  P. 
Tan  der  Voort.  Toronto:  directors,  W.- .1.  Shcpard.  \\  aubaiishene :  J.  B.  Tudhope, 
Oiillia:  E.  ¥.  B.  Johnston,  Toronto:  II.  H.  Symmcf-,  Niagara  Falls;  general 
manager,  IJ.  J.  Ennis,  Schumacher;  mine  superintendent,  J.  E.  McAllister;  mill 
sii]ieriiiti'ndcnt.  A.  Dorfman.  An  average  of  ^'iO  men  was  employed  during  the 
year. 

Ncirrai/. — The  Ncwray  Mines,  Jiiinited,  began  operations  on  the  Pea  property, 
in  Tisdale  township,  in  July,  191G.  Surface  trenching  and  diamond-drilling  was 
<lone  in  1916.  ^line  de-watering  was  begun  in  Decemljer,  and  completed  January 
15th,  1917.     A  1,000-foot  cross-cut  is  to  be  driven  on  the  400-foot  level. 

The  capitalization  of  the  company  is  $1,500,000.  I),-.  Bixby,  Buffalo,  N.Y., 
is  president,  and  James  E.  Day,  Toronto,  is  secretary.  ('.  P.  C'harlebois  is  manager. 
About  25  men   were  employed. 

I'lircupiiu'  Crown. — Tin-  J'tiriupini'  Crown  Klines.  Einiited,  has  an  authorized 
capital  of  2,000,000  shares  of  a  par  value  of  $1  each.  The  officers  of  the  com- 
pany are:  John  W.  Carson,  president;  W.  I.  Hear,  1st  vice-president:  J.  G.  Ross, 
^nd  vice-president:  James  Cooper,  secretary  and  treasurer.  The  directors  are: 
John  W.  Carson,  W.  I.  Gear,  J.  G.  Poss,  C.  A.  Smart.  J.  W.  IJoss.  A.  G.  Gardner, 
P.  AV.  Peford,  F.  S.  ^leighen,  Z.  (iallagher,  James  Cooper.  S.  W.  Cohen  is 
general  manager  and  JNF.  W.  Summerlniyes  manager. 

During  the  year,  lOlG,  51,273  tons  of  ore  were  milled  of  an  average  value 
of  $11.78.  The  net  value  of  the  production  after  deducting  mint  charges  was 
$571,052.50;  1,753  feet  of  development  and  1.150  I'lM't  of  diamond-drilling  was 
done  during  the  year. 

The  ore  reserves  are  given  in  the  annual  report  as  97,000  tons  of  a  value  of 
$1,050,000.  Dividends  paid  during  the  year  amounted  to  $210,000,  bringing  the 
total  dividends  to  $720,000. 

Premier. — This  property  on  lot  0  in  the  si.xth  concession  of  Deloro  township, 
previously  known  as  the  Standard  Gold  Mines,  was  taken  over  by  the  Porcupine 
Premier  Gold  Mines,  Limited,  in  Januarj',  1916.  "Work  done  during  the  year 
comprised  378  feet  of  drifting,  40  feet  of  raising  and  50  feet  of  sinking.  AVhen 
inspected  in  January,  1917,  sinking  to  the  200-foot  level  was  in  progress. 

George  W.  Fields,  19  Congress  Street,  Boston,  is  president  of  the  company, 
which  is  capitalized  at  $1,000,000.  B.  M.  Walton  is  superintendent;  14  men 
were  employed. 

Porcupine-Vipond-Xorth  Thompson. — The  holdings  of  the  North  Tiiompson 
Associated   Gold  Mines  were  amalgamated   on   December   15th,   1916,   with   those 
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of  the  Yipoiul  Gold  iliiies.  ami  a  new  ooinpany  funned  known  as  tlu'  rdrcnjiini- 
V.  N.  T.  Gold  Mines,  Limited. 

Developnieut  during  the  calendar  year  HUG  at  tlie  Xortli  Thompson  mine 
was  as  follows:  The  ;5-conipartment  shaft  was  snnk  to  the  600-foot  level  and 
stations  cut  at  the  50-100-200-300-400-500  and  GOO-foot  levels;  2,000  feet  of  drift- 
ing and  cross-cutting  were  done  chiefly  at  the  400-500  and  GOO-foot  levels.  On 
the  bottom  level  a  cross-cut  had  been  driven  from  the  station  a  distance 
of  100  feet  to  the  northwest  and  the  vein  drifted  on  for  50  feet.  An  imline 
tramway  has  been  erected  from  the  Xorth  Thompson  shaft  to  the  Yipoiid  mill. 
It  is  the  intention  of  the  management  to  connect  with  tlic  N'ipund  workings 
underground  by  drifting  on  the  GOO-foot  level. 

At  the  Vipond  mine  the  main  shaft  was  sunk  from  the  300  to  the  400-foot 
level  and  a  winze  sunk  from  the  400  to  the  500-foot  level.  On  the  400  ami 
500-foot  levels  1.000  feet  of  drifting  and  cross-cutting  were  done  during  the  year, 
in  the  general  direction  of  the  Xorth  Thompsoia  workings.  About  2,000  feet 
of  diamond-drilling  were  done  on  the  property  during  the  year. 

The  ore  mined  amounted  to  43,041  tons,  from  which  was  recovered  12.508.9 
Troy  ounces  of  gold  bullion.  This  yielded  8,508.7  fine  ounces  of  gold  and  1,255.0 
ounces  of  silver.     The  average  tonnage  treated  per  calendar  month  was  3,681  tons. 

The  costs  for  the  year  were  as  follows: — 

Average  milliug   costs    $1.13  per  ton. 

Average   mining   costs    2.31     "      " 

General    costs    29 

Total  costs  at  mine   $3.7."  per  ton. 

The  milling  practice  remains  the  same  as  last  report.  The  ore  is  first  crushed 
in  a  16  by  10  jaw  crusher,  Blake  type,  and  elevated  to  bins.  It  is  then  crushed 
in  one  6-foot  and  one  4i/2-foot  Hardinge  ball  mill,  followed  by  two  Hardinge 
pebble  mills.  It  then  enters  a  closed  Dorr  classifier  circuit,  cyaniding  by  the 
continuous  counter-current  decantation  method,  through  Merrill  presses,  with 
precipitation  by  zinc.  The  boiler  and  compressor  plant  will  be  moved  from  the 
Vipond  to  the  North  Thompson.  A  new  electrically  driven  Ingersoll  Band,  two- 
stage  compressor,  capacity  1,050  feet,  was  installed  at  the  Thompson  during  the 
year,  which  gives,  with  the  Vipond  plant,  an  air  capacity  of  2,500  feet. 

The  officers  of  the  company  are:  President,  IT.  H.  Ward,  New  York;  1st 
vice-president,  F.  H.  Hamilton,  London,  England:  2nd  vice-president,  P.  N. 
Furber,  London,  England;  secretary-treasurer,  E.  J.  Ward.  New  York;  directors, 
E.  T.  Shillington,  Haileybury;  James  J.  Hill,  St.  Paul;  D.  I.  Jackson,  Sir  Henry 
M.  Pellatt,  Toronto ;  the  head  office  is  50  East  42nd  St.,  New  York.  The  general 
manager  is  N.  J.  Evered,  Box  189,  Timmins. 

Schumacher. — The  Schumacher  Gold  Mines,  Limited,  has  an  authorized 
capital  of  2,000,000  shares  of  a  par  value  of  $1. 

The  officers  of  the  company  are:  F.  W.  Schumacher,  president;  F.  L.  Culver, 
vice-president;  Earl  S.  Davis,  treasurer;  F.  A.  Hammond,  .secretary.  The 
directors  are:  F.  W.  Schumacher,  H.  E.  Tremain,  Jas.  Y.  Murdoch,  0.  C.  Manly 
and  F.  L.  Culver.     The  head  office  is  at  85  Bav  St..  Toronto. 
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The  following  information   is   taki-u   from   the   second   annual   report  of  the 
company,  covering  the  operations  for  the  nine  months  ending  March  31st,  1917. 
The  mill  treated  35,271  tons  of  an  average  value  of  $5.24. 
The  following  work  was  accomplished  during  the  nine  months'  period: 

Main  Sluift— 


l>ev( 


100-foot 

200- foot 
300-foot  , 
400-foot  , 
600-foot . 


Sinking' 

Drifting 

Cross-cutting 

179.2  ft. 
424. «  ft. 
101.0  ft. 

Raising 

Diamond-drilling 

S13.6ft. 
411. Sft. 
12,S.9ft. 
146.0  It. 
66.6  ft. 

36.0  ft. 
14.5  ft. 

270.0  ft. 

333.5  ft. 

916  5  ft 

38.5  ft. 

160.0  ft. 

62.0  ft. 

.     1,. 566. 9  ft. 

705.0  ft. 

S9.0  ft. 

1.742.0  It. 

Xo.  4  .Shaft- 


200-foot  

185.0  ft. 

31.0  ft. 

100.0  ft. 

509.0  ft. 

185.0  ft. 

1,. 597. 9  ft. 

905.0  ft. 

89.0  ft. 

2,251.0  ft. 

Sloping— 

L*vel 

Broken  Ore 

iu  Stopes 

June  30,  1916 

Ore  Broken 

July  I,  1916.  to 

March   :n,    1917 

9,835  tons 
8,420     •• 
7.100     •• 
6.374     •• 

Ore  Removed 

July  1,  1916.  to 

March   31,   1917 

Broken    Ore 

in  Stopes 

March  31,  1917 

100-foot  

200-foot  

300-foot  

400-foot  

3,. 500  tons 
1,.500     " 
600     •• 

10.204  tons 
9.3.39     •• 
6,749     ■■ 
4,287     •• 

3,100  tons 
600     •• 
950     " 

2  100     '• 

5.600  tons 

31,729  tons 

• 

30.. 579  tons 

6,7.50  tons 

In  addition  to  the  above  4,596  tons  of  waste  were  hoisted  from  development 
work. 

Ore  reserves  are  estimated  by  the  management  as  follows : 

Main  Shaft- 
Above  100-foot  f^vel 20,980  tons  valued  at  $1-57. -550  00 

Above  200-foot  Ixvel 30,945  tons  valued  at     210,540  00 

Above  300-foot  I^vel 18 .  700  tons  valued  at     109 .  100  00 

Above  400-foot  Ivcvel 9.7.50  tons  valued  at       45.0.50  00 

Above  600-foot  I^vel 4.000  tons  valued  at       16,000  00 

84.375  tons  valued  at  .1;.5.B8,240  00 
Xo.  4  Shaft- 
Above  200-foot  I>evel 5 .000  tons  valued  at      81  ,.500  00 

89,375  tons  valued  at  $619,740  00 

Tommy  Burns. — The  Tommy  Burns  Gold  Mines,  Limited,  did  a  small  amount 
of  work  on  its  property  in  the  soiitheast  corner  of  Shaw  township.  One  shaft 
is  down  40  feet,  and  another  25  feet.     Wm.  Hatch  is  manager. 
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West  Dome. — The  West  Dome  Cousolidated  Miues,  Limited,  resumed  opera- 
tious  on  the  West  Dome  property  in  March,  1916.  The  shaft,  inclined  at  62 
degrees,  was  sunk  260  feet  during  the  year.  It  is  now  350  feet  on  the  incline,  with 
levels  at  100  and  300-foot  vertical  depths.  Nine  hundred  feet  of  drifting  and 
cross-cutting  was  done,  mostly  on  the  300-foot  level. 

The  capitalization  of  the  company  is  $3,000,000.  Sir  H.  .M.  Prllatt,  of 
Toronto,  is  president.  C.  H.  ilcnaton.  Traders  Bank  Building.  Toronto,  is 
secretary.     AV.  J.  Trcthcwey  is  manager;  3-5  men  were  employed. 

SlaJe-Forbes  Asbestos. — An  interesting  development  in  the  Ponujiiiie  district 
during  the  latter  part  of  1916,  was  the  opening  up  of  an  asbestos  deposit  in  the 
southeast  portion  of  Deloro  township  by  Messrs.  Edward  Slade  and  J.  M.  Forbes 
of  ilontreal. 

Actual  mining  was  started  on  Janu£\r}-  10th,  1917,  and  a  ton  of  hand-cobbed, 
Xo.  2  asbestos  was  shipped  as  a  trial  lot  on  January  19th.  This  pit  when  inspected 
on  January  18th,  was  25  feet  long.  15  feet  wide  and  10  feet  deep. 

Messrs.  Slade  and  Forbes,  who  had  previously  operated  in  the  Thetford 
district  of  Quebec,  stated  that  the  deposit  contained  a  higher  percentage  of  crude, 
though  of  a  somewhat  inferior  quality,  than  those  in  the  Thetford  district.  As 
the  property  was  taken  up  after  the  snow  fell,  the  full  extent  of  the  deposit  was 
not  known,  but  it  is  said  to  be  at  least  100  feet  wide;  12  men  were  employed. 

Alexo  Nickel. — During  1916  the  Alexo  Mining  Company,  Limited,  shipped 
8,288  tons  of  nickel  ore,  of  nearly  5  per  cent,  grade,  to  the  Coniston  smelter  of 
the  Mond  Xickel  Company,  Limited.  The  shaft  was  sunk  110  feet  to  a  depth 
of  185  feet.  A  second  level  was  cut  at  120  feet,  and  some  development  done  on 
this  level  on  the  east  side.  The  west  side  of  second  level  was  previously  worked 
from  a  winze.     Wm.  Anderson  is  manager;  20  men  wore  employed. 

Silver  Mines  of  Cobalt  and  Vicinity 

Adanac. — The  Adauac  Silver  ilines.  Limited,  eoiitinued  development  on  its 
property  in  the  southeastern  part  of  Coleman  township,  formerly  known  as  the 
Pan-Silver. 

Work  was  confined  to  the  Patterson  shaft,  wliicli  was  sunk  to  a  depth  of 
408  feet  with  station  at  392  feet. 

The  west  winze  was  sunk  110  feet  and  122  feet  of  drifting  done.  The  east 
winze  was  sunk  to  the  121-foot  level  with  a  sub-level  at  77  feet.  A  total  of  248 
feet  of  drifting  and  cross-cutting  was  done  on  this  sub-level,  also  154  feet  of 
drifting  at  the  winze  bottom. 

In  the  course  of  the  development  several  calcite  veins  and  stringers  si  lowing 
ruby,  smaltite  and  some  native  silver  have  been  encountered. 

During  the  year  10  men  were  cmploj^ed  by  the  contractors,  Piudy  Bros., 
under  superintendent  George  Randolph,  Cobalt. 

The  officers  of  the  company  are:  President,  E.  A.  Cartwright;  vice-president, 
E.  X.  Campbell;  treasurer  and  managing  director,  Morgan  E.  CartwTight;  secre- 
tary, E.  M.  Boyd;  directors:  B.  A.  Cartwright,  E.  X.  Campbell,  M.  E.  Cartwright, 
C.  X.  Bushnell.  A.  B.  Hind. 
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AUuliliii.  The  CliiiiiilMT-FiTliiiiil  iniiK!  was  opcratcl  iluriii;:  li'U;  by  the 
Aliiililiii    Cnliiill    MiiiiiiL^   ('iiin|iaii\.    Liniitnl. 

Work  WHS  cuiiliiifd  t(.  Xn.  1  .-haft  west  of  tlie  railway,  and  practically  to 
the  -IgS-fooi  and  :^")0-fo(it  lc\cls.  Most  of  the  ore  produced  came  from  veins 
18,  15  and  CI,  and  early  in  litlT  dcvclo|inifnt  inn  IVd  nortii  of  (i  I  vein  was 
continned   by  sinkiiifj  No.  4    winze,   in    .N'n.   '.'I    cross-cut. 

The   ore   was   milled    at    the    Xorthern    Customs    concentrator. 

The  ollicers  of  tlie  company  arc:  President,  Major  Conrad  Jor<;;onson ;  secre- 
tary-treasurer, V.  V.  l-"uilcr:  directors.  Major  Charles  tiold,  Dennis  Herbert, 
IT.  B.  Sedu'wick.  all  of  London.  Knsland.  The  Canadian  advisory  hoard  consists 
of  1{.  T.  ShilliniTton,  C.  A.  Kicliardson  and  Arthur  Ferland,  all  of  Ilaileylmry, 
with  Ale.x.  Fasken  of  Toronto,  secretary. 

J.  A.  M(  \irhir.  ('(ihali.  i-  niana-cr.  Aliont  .'0  nnoi  were  employed  durinjr 
the  year. 

7>'<'ar('r.— The  Beaver  Consolidated  Mines,  Limited,  have  an  authorized  capital 
of  2,000,000  shares  of  a  par  value  of  $1.  The  ofiicers  of  the  company  are: 
F.  L.  Culver,  president  and  general  manager;  F.  C.  Finkenstaedt,  vice-president; 
H.  E.  Tremain,  seeretary-trea.surer.  The  directors  are:  F.  C.  Finkenstaedt,  F.  L. 
Culver,  F.  L.  Lovelace,  W.  Thos.  I\Lison,  "W.  E.  Stevenson,  IT.  E.  Tremain, 
J.  II.  Black.  The  head  office  is  at  the  Lumsden  Building,  Toronto.  The  mines 
are  at   Col)alt,    l']lk   Lake  and   Kirkland    Lake. 

The  work  done  at  the  Beaver  mine.  ('<ilialt.  during  the  year  is  shown  in 
the  following  tabic : 

DiiftiiiR    r,.n 5.0  feet 

Cro.ss-cuttint;- 2,174.0     " 

Sinking 22i> .  0     " 

Raising 1,101.9     " 

Total   G.G19.9     " 

St(i]iin!; {),r)12.2  (■ul)ic  yards. 

Staliiiii     ciitliii};-     ■'it.O       " 

Regarding  the  devcdopnieiit  on  the  l,(itK)-fo(it  le\el  the  annual  report  of  the 
company  makes  the  following  statement: 

On  tliis  level  a  very  interesting  dovolopment  lias  taken  jilaoc  dnring  the  past  year.  After 
completing  our  station,  cross-cuts  were  driven  lioth  cast  and  west  of  the  shaft,  and  a  mnnbcr 
of  veins  eneounfered,  some  of  which  have  given  small  silver  values.  In  No.  1  evoss-cnt  two 
large  quartz  veins  were  cnt,  one  of  which  has  licen  drifted  on  for  quite  a  distance  without 
encountering  any  silver  values.  In  Xo.  2  cross-cut  to  the  west  a  large  vein  of  from  six  to 
eight  inches  in  width  was  recently  cut.  This  vein  showed  native  silver,  and  leaf  silver  is 
scattered  throngh  the  wall  rock  for  a  distance  of  about  four  feet  on  both  sides  of  the  vein. 
A  short  distance  farther  on  another  vein  was  encountered,  but  from  the  direction  of  these 
veins,  it  would  appear  as  though  they  would  soon  join.  The  character  of  the  veins,  where 
cut,  and  the  general  condition  of  the  formation,  leads  us  to  believe  that  wc  are  probably  on 
the  top  of  an  ore  body,  con.sequently  a  station  has  lieen  cut  and  we  arc  preparing  to  sink  a 
winze  to  prove  the  ground  at  this  point. 

We  might  mention  that,  as  the  general  charai'ter  of  the  formation  of  the  ground  along 
the  lower  contact  does  not  correspond  with  that  of  the  upper  contact,  the  work  on  the  upper- 
levels  of  the  mine  does  not  serve  as  any  guide  in  the  dcv(4<ipment  of  the  lower  contact. 
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The  total  production  for  the  vear  amounted  to  oUCJ/.'Ci  ouuoes  of  silver. 
The  mill  treated  34,766  tons  of  ore. 

One  dividend  of  $60,000  was  paid  during  the  year. 

The  Beaver  Auxiliary  property  was  not  worked  during  the  year. 

In  the  Kirkland  Lake  district  the  company  exercised  its  option  on  the 
stock  of  the  Kirkland  Lake  Gold  Mining  Company,  which  own  362  acres  in  that 
section.  Work  was  confined  to  the  McKane  claim.  The  shaft  was  continued  to 
the  500-foot  level,  and  levels  opened  up  at  100,  200,  300,  100  and  500  feet,  and 
$350,000  worth  of  ore  put  in  sight.     Following  is  a  summary  of  the  development : 

Drifting 916.0  feet. 

Cross-cutting (ilT.o     " 

Shaft    sinking    410 . 0     " 

Total 1,943.3     " 

Station   cutting    149 . 0  cubic  yards. 

Sump    cutting    95 . 0      "  " 

Total i;44.0      " 

A  125-h.p.  holier,  10-drill  compressor  and  hoist  have  hecn  installed  in  addi- 
tion to  the  original  plant. 

Buffalo. — The  following  information  is  taken  from  the  eleventli  annual  report 
of  the  Buffalo  Mines,  Limited,  covering  operations  for  the  year  ending  April  30th, 
1917. 

The  work  performed  underground  was  as  follows: — 


Baising 

Drifting 

S  toping 

1st  level 

2ud  level 

.3rd  level 

60  feet 
90    " 

00     " 

'       1.1  r,0  feet 
4.5.-)     •  • 
75     •  • 

120.800  cu.  ft. 
76.000      '• 
27.100       " 

Totals 

240  feet 

I       1,680  feet 

223.900  cu.  ft. 

Totals  to  date  are : 

Shaft    sinking    2,249  feet. 

Drifting 20,166     " 

Stoping    2,881,442  cu.  ft. 

During  the  year  total  ore  tonnage  broken  was  25,258,  of  which  3,108  tons 
was  waste  rock  used  for  filling.  Of  the  balance  14,452  tons  was  hoisted  to  the 
mill,  and  7,698  tons  was  added  to  reserves  of  broken  ore  in  the  stopes. 

The  mill  treated  14,452  tons  from  the  mine  by  combination  concentration 
and  oil  flotation,  and  35,507  tons  of  sand  tailings  by  flotation  methods.  There 
were  recovered  in  jig  and  table  concentrates  207,174  ozs.  silver  and  in  flotation 
concentrates  117,462  ozs.  making  a  total  of  324,636  ozs. 

The  cyanide  plant  treated  3,038  tons  of  slimes  and  middlings  from  con- 
centrator and  flotation  plant,  witli  a  recovery  of  32,383  ozs.  The  tailings  from 
cyanide  plant  were  then  treated  by  flotation  and  a  further  recovery  made  of 
4,706  ozs.;  total  37,089  ozs. 
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Tlie  tdtal  procUictioa  ul"  silver  for  the  year  from  all  processes,  including 
eonccntrali'  on  hand  ami  at  smelters,  amounted  to  394,587  ozs. 

Only  a  portion  of  the  concentrates  produced  hy  oil  flotation  have  been  treated 
luul  turned  into  bullion.  The  delay  in  the  completion  of  the  Ilolt-Dern  installa- 
tion for  roasting  these  concentrates  and  the  erection  of  a  leaching  plant,  caused  a 
large  aocuniidation  i<(  flotation  conccniratos  at  the  high-grade  plant  awaiting 
treatment. 

-Mention  is  made  I'lsewhiTe  in  this  report  of  the  Ilolt-Dern  roasting  furnace. 

There  yet  remain  to  be  treated  approximately  275,000  tons  of  sand  tailings, 
<"ontaininjr  l.tOO.OOn  n/.s.  also  3,000  tons  residues  at  the  high-grade  plant. 

The  ollicers  and  direetors  are:  President,  Charles  L.  Denison,  New  York, 
N.Y. ;  viee-presitlcnt.  l.'nlit.  \V.  romeroy,  Buffalo,  N.Y.;  2nd  vice-president, 
llarland  B.  Crandall,  Xew  York;  secretary  and  treasurer,  George  C.  Miller, 
JUitl'alo;  director,  Albert  W.  Johnston,  Xew  York. 

Mr.  Tom  R.  Jones,  Cobalt,  is  general  superintendent. 

Cahtinet  and  Montana. — Work  by  the  Calumet  and  Montana  Consolidated 
Mining  Company,  Limited,  was  commenced  in  September,  1915,  on  the  property 
in  Coleman  township  known  as  the  Cyril  Lake  or  Airgoid.  This  claim  adjoins 
the  Dominion  mine,  formerly  known  as  the  Xova  Scotia  mine,  owned  by  the 
Dominion    Reduction   company. 

Work  during  1916  was  devoted  entirely  to  development  above  the  90-foot 
level.  The  shaft  is  225  feet  deep  with  first  level  at  50  feet  and  second  at  90  feet. 
On  the  date  of  last  inspection,  February  23rd,  1917,  the  heading  on  the  east 
drift,  1st  level  was  at  146  feet,  and  the  north  drift  on  2nd  level  had  reached 
352  feet. 

Nine  men  were  employed  under  superintendent  J.  S.  Clarke,  of  Cobalt. 

The  oflicers  of  the  company  are:  President,  11.  0.  Oswald,  Minneapolis, 
Minn.:  secretary-treasurer.  Charles  Bilby,  Toronto;  directors,  C.  V.  Patterson, 
St.  Paul;  W.  iv.  Sloan,  Toronto:  W.  0.  AVeichel,  Jf.P..  AVaterloo,  Ont. :  and 
manager  G.  G.  Thomas,  Box  227,  Cobalt. 

Casey -Col)  alt. — The  Casey-Cobalt  Silver  Mining  Company,  Limited,  continued 
active  development  and  production  at  its  mine  in  Casey  township,  up  to  the 
•disastrous  bush  fire  August  22nd,  1916,  which  completely  destroyed  the  surface 
plant,  buildings  and  equipment.  The  remainder  of  the  year  was  spent  in  re- 
building, and  the  management  had  to  face  the  largely  increased  cost  of  material 
and  the  slow  deliveries  due  to  war  conditions. 

Considerable  exploration  and  development  has  been  done  on  this  property. 
There  are  six  shafts  as  follows: 

No.  1 — 242  feet  deep,  plus  50  foot  iviiize. 

No.  2 — test  pit  only. 

No.  3—282  feet  deep. 

No.  4 — 1-17  feet  deep. 

No.  5—50  feet  deep. 

No.  6 — 371  feet  deep,  plus  50  foot  winze. 
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With  the  cxcoptiou  of  GOO  feet  of  (liaiiKnul-diillinj;  in  Xo.  H  workings,  all 
work  during  191G  was  doue  at  Xo.  G  sliaft.  At  Xo.  6  the  following  progress  wa& 
made  before  the  fire. 

Sloping    1  U,S52  cii.   ft. 

Drifting     1,183  feet. 

Crosscuttiii';     912     " 

Winzes     29     " 

Raises     69     " 

Diamond-drilling  on  tliird  level   1(53     " 

Xinety-five  meu  were  employed  up  to  August  2'2iu\.  U'lG. 

The  officers  of  the  company  are:  President,  W.  R.  P.  Parker;  vice-president, 
J.  P.  Watson;  secretary.  W.  W.  Ptrry :  all  of  Tdrunto.  The  head  office  is  at 
1514  Traders  Bank  building,  Torontn.  .lohn  W.  Shaw.  Xew  Liskeard,  is- 
manager,  and  William  Hooper,  mine  foreman. 

Casey  Mountain. — The  Casey  Mountain  Alining  Company,  Limited,  continued 
work  in  191G  on  the  company's  claim  on  lot  6,  in  the  second  concession,  township 
of  Casey.  The  operations  were  conducted  by  a  syndicate  of  western  meu  closely 
identified  with  the  original  company.  During  1916,  Xo.  2  shaft  was  sunk  150  feet, 
and  on  the  date  of  inspection  .Tune  29th,  1917,  had  reached  a  depth  of  345  feet^ 
with  90  feet  of  drifting  to  the  west  on  the  50-foot  level,  10  feet  on  the  100-foot 
level,  35  feet  on  the  135-foot  level,  and  on  the  bottom  level  at  345  feet  twO' 
drifts  were  in  progress.  One  heading  to  the  southwest  was  in  75  feet,  and  the- 
second  drift  running  directly  west  of  the  shaft  was  in  25  feet.  Xo.  1  shaft  was 
abandoned  during  the  year. 

The  officers  of  the  operating  syndicate  are : — President,  J.  D.  ilartin,  Regina ; 
vice-president,  H.  M.  Eichardson,  Ft.  Qu'Appelle;  secretarj'-treasurer,  A.  J. 
Cameron,  Eegina;  directors,  Geo.  Speers,  Eegina;  A.  Cunningham,  Moose  Jaw; 
and  manager,  R.  G.  Williamson,  .Judge  P.O.,  Ont. 

The  Toronto  office  is  115  Stair  Building,  Toronto,  and  Wm.  A.  Staples  is 
secretarv'-treasurer  of  the  Casey  Mountain  ^fining  Company,  with  E.  G.  Williamson 
president,  and  .Tames  Thompson,  ^I.IM'..   Ilavelock,  vice-president. 

Casey-Seneca  Silver  Mines,  Limited. — The  Casey-Seneca  Silver  Mines,  Limited, 
continued  work  on  the.  property  in  lot  6,  concession  TI,  Casey  township,  tintil 
August,  1916,  when  all  the  surface  equipment  was  destroyed  by  fire.  The  under- 
ground work  was  confined  to  prospecting  on  the  345-foot  level.  J.  X.  MacGuire- 
was  in  charge  of  the  work. 

The  officers  of  the  company  are:  S.  Harvey  Worth,  president;  W.  E.  Segs- 
worth,  managing  director:  E.  F.  Segsworth,  secretary-treasurer;  A.  C.  Bailey, 
mine  manager.     The  head  office  is  at  103  Bay  St.,  Toronto. 

Cochrane. — The  Crown  Reserve  Mining  C(jinpany,  Limited,  began  work  at 
the  Cochrane  mine  on  .Time  15th,  1916.  At  the  close  of  the  year  the  shaft  had 
been  sunk  from  the  200-foot  level  to  570  feet,  with  stations  at  100,  200,  300  and 
550  feet.     On  the  bottom  level  drifts  were  run  north  100  feet  and  sontli  00  feet. 


1917 


Mines  uf  Ontario 


11.^ 


ir.  J.  Stewart  is  iiianii^^r.  and  Charles  I'loats  su|icriiiti'iiilfiit,  uiiii)lijying 
1 1   moil. 

Coniagas. — Tlic  CDiiiajras  Mines,  LimitiMl.  lias  an  autliDi-jzeJ  capitalization 
of  800,000  sliares  of  ii  par  value  of  $5. 

The  Board  of  directors  are:  H.  W.  Leonard,  president  and  j;eneral  manager; 
Alex.  T.ongwell,  vice-president:  It.  1*.  ifogers,  F.  J.  Bishop,  W.  I).  Woodruff, 
J.  .1.  Maekan.  secretary-troasurer ;  !•'.  1).  JJeid,  sui)erintcn(h'nt. 

Hiiring  the  year  a  little  over  one  million  and  tiiree-quarters  oiinecs  of  .silver 
were  mined  and  shipped,  hringing  the  total  ludduition  of  liiis  mine  to  V!l, 000,000 
ounces.  Two  dividends  of  $".'(i0.oiin  each  wei-e  paid,  making  tiu!  dividend  record 
^S,110,000. 

The  yearly  production  of  .silver  from  the  beginning  has  been  as  follows: — 


Year 
Nov.  1  to  Oct.  31 


Tons 


Mine  Ore 
Ozs. 


Tons 


Concentrates 
Ozs. 


Tons 


Total 
Ozs. 


190.5-06 289.0 

190()-O7 2.6.55.0 

1907-08 Mine  ore 


1 

and 


1908-09. 
1900-10. 
1910-11. 
1911-12. 
1912-13. 
19i:i-14. 
1914-15. 
191.5-16. 


350.0 
.330.1 
619.1 
6.50.0 
735.8 
492.9 
274.0 
193.2' 


657 
.341 
coi 
807 
979 
142 
944 
249 
451 
940 
522 


513. 
372. 
loont 
313. 
630. 
961. 
212. 
.394. 
.522. 
4.32. 
908. 


tes 


426.0 
645.5 
.418.4 
.287.5 
.034.3 
748. 2 
629.7 
647.9 


.599, 
949, 
1.646, 
1.564, 
1.323, 
1.045, 
1.061, 
1.250, 


975.00 
901.00 
312.20 
164.47 
004.. 56 
872.41 
620.91 
378.56 


289.0 

2.6.55.0 

627.5 

776.  Oi 

975.6 

2.037.5 

I.9:i7.5 

1.770.1 

1,241.1 

903.7 

841.1 


6.57, 
1.341, 
1.4.57, 
1.407, 
1.929, 
3.789, 
3.508, 
3.. 572, 
2.497, 
2.002, 
1.773, 


513.00 

:^72.oo 

240.00 
28S.0O 
•531.00 
273.91 
377.27 
39S.S8 
394. 6S 
053.. 50 
286.84 


Totals 


6.-589. 1    13.0.37,2.59.97!  6.837.5     9,441.229.1114.0.54.1    23.935.729.08 


Statistics  of  mine  (le\elii]iment   are:- 


Total  to 
Oct.  31,  1916 

Total  to 
Oct.  31,  1915 

^^ 

ork  During 
1915-16 

Shaft  .Sinking,  feet 

875 

17.611 

9,527 

632 

1,067 

875 

16,608 

8,715 

536 
1,004 

Drifting;,  feet 

I'ross-cutling.  feet     

1,003 
81"^ 

WinziufT.  feet 

Raisnig.  feet 

96 
63 

Totals 

29.712 

27.738 

1,974 

During  the  year  56,973  tons  of  ore  were  milled. 

Exploration  work  on  the  Agaunico  property  was  stojiped  during  the  year. 
Options  were  taken  on  two  gold  properties  in  the  Porcupine  district. 

The  Coniagas  Mines,  Limited,  owns  6,0.54:  shares  of  the  AValii  Iron  Works, 
Limited,  at  J^ew  Liskcard.  which  lias  a  capitalization  of  40,000  shares  of  a  par 
value  of  $1. 

The  company  also  own  2,494  shares  of  the  authorized  issue  of  2,-500  shares 
■of  the  Coniagas  Eeduction   Company.     These  shares  have  a  par  value  of  $100. 
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The  Kedingtou  Kock  Drill  Company  has  au  authorized  capital  of  1,000  shares 
of  $100  par  value;  230  shares  have  been  issued  of  which  the  Coniagas  Mines, 
Limited,  own  117.  As  tlie  entire  operations  of  this  company  are  conUnod  to 
supplying  the  Coniagas  Mines,  Limited,  it  has  been  decided  to  wiiul  up  tho  rcuii- 
panv,  and  the  mine  will  operate  the  plant  and  equipment. 

Crown  Reserve. — The  Crown  Eeserve  Mining  Company,  Limited,  has  an 
authorized  capital  of  2,000,000  shares  of  a  par  value  of  $1.  Tlic  oflicers  and 
directors  are  the  same  as  for  the  Porcupine-Crown  Klines.  Tjimitcd.  S.  AV.  Cohen 
is  general  manager. 

During  the  year  1916,  274,470  ounces  of  silver  wrre  produced,  bringing  tlic 
total  production  of  the  mine  to  19,301,006  ounces. 

Development  work  during  the  year  amounted  to  500  feet  of  sinking  and 
raising,  2,000  feet  of  drifting  and  700  feet  of  cross-cutting.  The  total  develop- 
ment to  date  amounts  to  32,786  feet. 

The  Crown  Eeserve  Mining  Company  has  a  one-half  interest  in  the  Drummnnd 
Fraction;  40,450  ounces  were  produced  from  this  property  during  the  year. 

About  1,000  feet  of  development  was  done  on  the  Silver  Leaf  lease,  prin- 
cipally on  the  200-foot  level. 

The  option  on  the  Globe  properly  in  Califnrnia  was  given  up.  An  option 
was  taken  on  some  properties  in  Boston  Creek,  but  was  dropped  after  some  months' 
work.  A  joint  option  was  taken  with  the  Dominion  Kcduction  Company,  Limited, 
on  the  Coclirane  mine  in  Cobalt,  adjoining  the  Timiskamiug  on  the  south,  and 
the  development  of  this  property  is  now  being  actively  carried  on. 

The  Crown  Reserve  Company  also  owns  about  90  per  cent,  of  the  stock  of  the 
Reward  mine  in  California,  and  00  per  cent,  of  the  capital  stock  of  the  Porcupine- 
Crown  Mines,  Limited. 

Dickson  Creek. — The  Dickson  Creek  Mining  Companv',  Limited,  began  work 
in  June,  1915,  on  its  claims  on  lots  9  and  10,  concession  V,  township  of  Buckc, 
two  and  one-half  miles  north  of  Haileybury. 

A  shaft  was  started  in  October,  1916,  and  on  the  date  of  inspection,  February 
22nd,  1917,  had  reached  a  depth  of  130  feet,  on  an  inclination  of  77°  from  the 
horizon.  The  plant  consists  of  one  upright  25  h.p.  boiler,  one  Ingersoll-Rand 
compressor  500  feet  capacity,  and  one  0  by  8  Jenckes  hoist. 

The  shaft  is  in  conglomerate  from  the  surface  and  will  lie  continued  to  the 
diabase  contact. 

The  officers  of  the  company  are:  President.  Henry  Higgins,  Loudon,  England; 
director,  Walter  Eveling,  Tjondon.  Englaml.  If.  Iliillnnils-irurst  is  manager,  em- 
ploying six  men. 

Dominion  Reduction. — The   Dominion   Reduction    Company  operated   its   40- 
stamp   customs    mill    near    Cobalt   tliroughout    the    year.     The   ore    treated    came 
chiefly  from  the  Crown  Reserve  and  Kerr  Lake  mines,  with  small  tonnages  from-_ 
the  Chamber.s-Ferland  and  Cobalt  Comet. 
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During  the  year  G8,611  tons  of  ore  were  milled,  having  an  average  silver 
content  per  ton  of  :i\.('>'3  ozs.  or  a  total  silver  content  of  1,()8!J,'J35  ozs.  The 
milling  capacity  was  increased  by  the  installation  of  two  3-cell  and  two  2-cell 
Callow  pneumatic  flotation  units.  One  Ilolt-Dern  furnace  for  roasting  flotation 
concentrates  was  also  installed,  with  the  necessary  tanks  for  subsequent  leaching 
and  eyaniding  of  same. 

It  is  the  intention  of  the  management  to  extend  the  jihint  to  accept  all 
kinds  of  concentrates  for  treatment. 

The  officers  of  the  company  are:  President,  T).  M.  Steindler,  New  York; 
vice-president,  Sir  Mortimer  B.  Davis,  Montreal;  general  manager  and  secretary, 
Eugene  L.  Steindler,  Cobalt;  assistant  manager,  P.  L.  Blodgctt,  Cobalt. 

Vominion. — Operations  were  resumed  at  tiie  Dominion  mine,  formerly  known 
as  the  Xova  Scotia,  in  October,  101(3.  This  mine  has  been  closed  since  1912,  and 
the  present  owners,  the  Dominion  Reduction  Company,  de-watered  the  workings 
at  the  main  shaft,  and  did  a  small  amount  of  stoping  on  the  Bilsky  vein  (No.  i) 
also  40  feet  of  drifting.  No.  2  shaft,  which  is  50  feet  deep,  was  de-watered 
in  June,  191'i',  and  work  resumed.  These  workings  are  not  connected  with  the 
main  shaft.  No.  3  shaft  near  the  office  is  73  feet  deep,  and  the  main  shaft 
250  feet. 

The  officers  are  the  same  as  given  for  the  Dominion  Reduction  Company. 
Twelve  men  are  employed. 

Genesee. — The  Genesee  Mining  Company,  Limited,  was  organized  in  August, 
1915,  and  a  six-year  lease  taken  from  the  United  States  Cobalt  Mining  Company, 
of  the  southwest  quarter  of  south  half  of  lot  9,  concession  I,  township  of  Bucke. 

On  the  date  of  inspection,  February  ITth,  1917,  the  shaft  had  reached  a  depth 
of  363  feet,  and  a  station  cut  at  the  3.50-foot  level.  The  north  drift  at  the  50- 
foot  level  had  been  abandoned,  and  a  drift  commenced  to  the  west  from  the  350- 
foot  station.  This  was  later  abandoned,  and  sinking  resumed.  Eight  men  were 
employed. 

The  directors  of  the  company  are :  President,  Ralph  H.  Gorsline,  Rochester, 
N.Y. ;  secretary-treasurer,  Alex.  Russell,  Rochester,  N.Y. ;  A.  A.  Amos,  Toronto, 
Ontario;  manager,  I^eonard   F.   Steennian,   Cobalt,   Ontario. 

Glen  Lake. — The  Glen  Lake  Mines,  Limited,  operated  the  Foster  mine  under 
lease  from  the  Foster-Cobalt  Mining  Company,  Limited.  A  cross-cut  1,600  feet 
in  length  was  driven  northeast  from  the  shaft  under  Glen  lake,  and  near  the 
face  of  the  cross-cut  a  winze  was  sunk  to  a  depth  of  60  feet.  At  this  level  drifts 
were  run  to  the  east  100  feet  and  to  the  west  50  feet.  Work  was  discontinued 
in  July.  1916. 

The  officers  of  the  company  are:  President,  C.  B.  Flyun,  New  York;  secretary- 
treasurer,  M.  P.  Tan  der  Voort,  13  Wellington  Street  East,  Toronto;  manager 
and  assistant  treasurer,  Thos.  J.  Flynn,  Haileybury. 

Hargrave. — The  Hargrave  Silver  ilines.  Limited,  began  operations  at  its 
mine  in  Coleman  township  adjoining  the  Drummond  mine.  November  15th.  1916. 
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No  underground  work  was  attempted  until  January  loth,  1!»1T.  and  the  period 
from  November  loth  to  the  elose  of  the  year  was  occupied  in  de-watering  the 
mine  and  shipping  mill  rock  from  the  dump.  Four  hundred  tons  of  this  material 
•was  hauled  to  the  Dominion  deduction  Customs  mill. 

The  officers  of  the  company  are:  President,  George  II.  Sedgwick,  Toronto; 
secretary-treasurer,  James  Aitchison,  Toronto;  numager,  J.  T.  Shaw,  Cobalt. 
Twenty-seven  men  are  employed. 

Hudson  Bay. — The  Hudson  Bay  Mines.  Liiiiiit'd.  ijuscd  Xo.  ?  mine  in 
March,  191G,  and  in  June,  1916,  re-opened  Xo.  1  workings  adjoining  the  Trethewey. 

The  total  development  work  done  at  No.  1  mine  to  the  close  of  the  year 
■was  as  follows:  Drifting,  275.5  feet;  cross-cutting  450  feet;  raising,  199.2  feet. 
Ten  thousand  and  ninety-nine  tons  of  ore  were  broken  in  the  stopos.  In  October, 
191G,  two  new  veins  were  discovered  on  the  surface  to  the  nortli  and  west  of 
the  shaft,  and  subsequent  development  proved  them  to  be  of  considerable  length 
and  value. 

The  mill  was  repaired  and  altered,  and  ojjcrations  were  resumed  in  September. 
To  the  close  of  the  year,  a  total  of  5,021.0  tons  of  ore  was  milled. 

On  January  1st,  1917,  Douglas  Mutch  was  appointed  manager,  succeeding 
G.  G.  Thomas,  who  had  charge  of  operations  during  1916.  I^nderground  work 
is  in  charge  of  Eobt.  McGrath,  and  45  men  are  employed  in  the  mine  and  mill. 

The  directors  are:  President,  George  Taylor:  vice-president,  A.  A.  McKelvie; 
S.  S.  Bitchie,  T.  McCamus,  D.  M.  Ferguson,  .1.  .1.  (i rills,  all  of  X^ew  Liskcard; 
C.  L.  Sherrill,  Buffalo,  N.Y. ;  secretary-treasurer.  !•".  L.  Hutchison,  New  liiskeard. 

Kerr  Lake. — The  Kerr  Lake  ^Mining  Cc)m])any  of  Xew  York,  owns  all  the 
stock  of  the  Kerr  Lake  Mining  Company,  Limited,  of  Ontario,  150,000  shares  of 
Wettlaufer  Lorrain  Silver  Mines,  Limited,  200,000  shares  of  Kerr  Lake  Majestic 
mines,  and  837,498  shares  of  Caribou  Cobalt  Mines  Company's  stock. 

Development  at  the  Kerr  Lake  mine,  Cobalt,  for  the  fiscal  year  ending 
August  31st,  1916,  amounted  to  4,056.8  feet  as  follows:  drifting  1,975.0  feet: 
cross-cutting  1,7.37.3  feet;  raising,  189.0  feet;  and  sinking  155.5  feet.  Total 
stoping  44,008.0  feet,  and  total  side-cutting,  1,189.5  feet.  During  the  year  58,850 
tons  were  hoisted  at  a  raining  cost  of  $3.68  per  ton.  Of  this  tonnage  45,743  tons 
were  ore,  and  13,107  tons  waste.  The  production  amounted  to  2,433,793  ounces 
of  silver  at  a  total  cost  of  25.25  cents  per  ounce.  This  cost  is  made  up  as  follows: 
mining  and  developing  costs  8.89  cents;  shipment  and  treatment  charges  15.80 
cents;  administration  and  general  cost  0.56  cents.  The  ore  reserves  on  September 
l.st,  1916,  were  estimated  to  contain  3,827,000  ounces  of  silver. 

Operations  were  resumed  in  a  small  way  on  the  Drummond  Fraction  property 
in  July. 

A  De  Laval  3-stage,  350-galloii  centrifugal  pump,  electrically  driven,  was 
installed  at  the  main  shaft  on  the  225-foot  level  to  handle  the  total  flow  of 
water  in  the  mine. 

The  officers  are :  President,  Adolph  Lewisohn ;  vice-president,  Sam  A. 
LewLsohn ;  .secretary  and  treasurer,  E.  H.  Westlake,  all  of  61  Broadway,  New 
York;  mine  manager,  H.  S.  Ivee,  Cobalt. 
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La  Hose. — The  La  Ko.<e  Consolidated  iliues  Company  has  an  authorized 
capital  of  1,500,000  shares  of  a  par  value  of  $5  each. 

Tlie  officers  of  the  company  are:  D.  Lome  ilcGibbou,  president;  Shirley 
Ogilvie,  vice-president;  Edwin  Hanson,  vice-president;  Stephen  J.  Le  Iluray, 
secretary-treasurer;  G.  C.  Batcman,  general  manager.  Tiic  directors  are:  D. 
Lome  McCiihbon.  Victor  E.  Mitchell,  K.C.,  Shirley  Ogilvie,  W.  A.  Black,  Edwin 
Hanson,  W.  IL  Dobell,  E.  W.  Xesbitt,  and  S.  J.  Le  Huray ;  head  office,  260  St. 
James  St.,  Montreal. 

During  the  year  1916  the  company's  report  shows  the  production  of  silver 
to  have  amounted  to  7-10,065  ounces,  the  net  value  of  which  was  $119,734.  The 
cost  of  production  was  46.39  cents  per  ounce,  and  the  net  selling  price  was  64.89 
cents  per  ounce.  The  net  ])rofit  on  production  was  $164,774.04.  Dividends  paid 
during  the  year  anuiuntcil  t"  $"399. T?.").  10.  bringing  tlio  dividend  record  of  this 
property  up  to  $7,23.5,409.56. 

The  development  work  during  the  year  was  as  follows : — 
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The  company  did  not  operate  the  Princess,  Fisher-Eplett  and  University 
mines  during  the  year. 

The  tonnage  milled  was  51,229,  the  greater  portion  of  which  came  from  the 
La  Rose  dumps.  There  is  a  considerable  tonnage  on  the  dumps  at  the  Princess 
and  Lawson  mines,  wdiich  will  be  treated  during  1917  if  the  price  of  silver  remains 
at  its  present  high  level. 

Working  options  were  taken  on  a  copper  property  in  Xew  Brunswick,  a  gold 
property  at  Porcupine,  and  a  gold  property  at  Kirkland  lake.  The  first  two 
were  allowed  to  lapse,  as  development  work  did  not  give  encouraging  results. 


Mercer. — The  Mercer  Silver  Mines,  Limited,  continued  operations  on  the 
Gould  lease  on  Cart  lake  nntil  February,  1917,  when  it  was  decided  to  cease 
operations,  development  work  not  having  disclosed  any  new  ore  bodies. 

The  officers  of  the  company  are:  S.  H.  Worth,  president;  E.  F.  Segsworth, 
secretary-treasurer;  W.  E.  Segsworth,  managing  director;  A.  C.  Bailey,  mine 
manager.     The  head  office  is  at  103  Bay  St.,  Toronto. 

Mining  Corporation  of  Canada. — The  Mining  Corporation  of  Canada,  Limited, 
owns  1831/^  acres  in  the  Cobalt  camp  comprising  the  Cobalt  Townsite,  Cobalt  Lake, 
City  of  Cobalt,  Townsite  Extension  and  Little  Xipissing  mines.  The  Cobalt 
Reduction  Company,  Limited,  is  also  controlled  by  tlie  corporation.  The  company 
is  capitalized  at  $2,075,000  in  shares  of  $1.00  each,  all  issued. 

The  directors  and  officers  of  the  company  are:  Sir  Henry  M.  Pellatt,  presi- 
dent :  J.  P.  Watson,  first  vice-president :  W.  R.  P.  Parker,  second  vice-president : 

0    M 
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&.  il.  Clark,  Lieut.  J.  G.  Watson,  D'Aroy  Wcathorbe,  Capt.  IJ.  E.  G.  Vau  Outseni: 
D'Arev  Weathcrbe.  consulting  engineer;  C.  E.  Watson,  resident  manager:  il.  F. 
Fairlie.  superintendent  of  reduction  works.  The  head  oflfice  is  at  15 1*2-1. ")-?0 
Traders  Bank  Building,  Toronto. 

The  following  information  is  taken  from  the  annual  report  of  the  company: 

Tlio  production  for  the  year  IPlli  was  4,457.440.80  ounces  of  silver,  as  compared  witli 
4,5(>.".t>57  ounces  for  the  year  1915;  and  the  net  profits  for  the  year  1916  amounted  to 
$].>.95.5^!:!.SS,  as  compared  with  $1,193,.395.44  for  the  ))ro<>eding  year. 

During  the  year  the  amount  of  exploration  and  development  work  amounted  to  14,7S9 
feet. 

The  total  tonnage  treated  was  114.392.13  tons,  as  against  131.S52.24  tons  for  1915,  the 
total  ounces  recovered  being  4,457,440.80,  of  which  1,4G4,1(U.74  ounces  were  from  high-grade 
ore.  The  percentage  of  recovery  was  92.14  per  cent,  in  191G,  as  against  90.72  per  cent. 
in  1915. 

Ore  and  Waste  Hoel: — The  quantity  of  ore  broken  amounted  to  68,645  tons,  and  101,271 
tons  were  hoisted  from  the  mine. 

Waste  rock,  amounting  to  53,799  tons,  was  broken  in  the  mine,  of  which  41,554  tons  were 
hoisted  and  12,245  tons  were  deposited  in  old  stopes  underground. 

Of  the  total  ore  tonnage  hoisted  from  the  mine,  556.:!  tons  of  high-grade  were  sent  to 
smelters,  206.7  tons  of  high-grade  were  treated  in  the  new  higli-grade  plant  of  the  Cobalt 
Reduction  Company,  while  99,480  tons  were  concentrated  and  1,02S  tons  were  placed  on  the 
ore  dump. 

The  average  silver  production  from  total  ore  treated,  including  all  high-grade  and  other 
cla.sses  of  shipping  ore  and  milling  ore,  was  38.966  ounces  per  ton,  against  34.34  ounces  per 
ton  in  1915.  The  total  production  from  these  mines  since  their  inception  amounted  to 
23,129,040  fine  ounces  at  December  31st,  1916. 

Cobalt  Laic  2IIUI.- — On  account  Of  improvements  in  the  Cobalt  Reduction  Company's 
mill,  the  Lake  mill  was  shut  down  on  June  11th,  1916.  There  were  no  abnormal  delays  up 
to  the  date  of  the  final  shut-down. 

Cobalt  Itediiction  Company's  Concentrating  Mill. — This  mill  ran  continuously  (excepting 
holidays)   during  the  year. 

Townsitc. — Very  littlo  exploration  work  was  done  on  this  property  in  1916,  but  a  con- 
siderable amount  of  ore,  in  excess  of  that  contained  in  the  previous  year's  reserves,  was 
exposed  by  development  work  and  in  cleaning  out  old  stopes  previously  considered  to  have 
been  exhausted. 

The  ore  reserve  estimate  of  the  resident  engineer  shows  that,  although  a  production  of 
ncarlv  one  and  three-quarter  million  ounces  has  been  made  during  the  year  from  this  property, 
there  still  remain,  available  for  extraction,  763,700  ounces. 

Cobalt  LaVe. — Extraction  was  completed  from  those  ore  shoots,  discovered  in  1915  on 
the  Fault  Vein,  early  in  the  year,  but  exploration  in  the  iipper  levels  of  the  old  workings 
near  the  lake  bottom  encountered  several  small  patches  of  very  rich  ore  which  have  sul. 
stantially  increased  the  silver  production  from  the  Lake  property  over  the  amount  of  the 
ore  reserves  developed  at  the  end  of  1915. 

With  the  exception  of  development  work  still  in  progress  on  one  of  these  patches,  at 
the  conclusion  of  1916,  the  old  southern  workings  of  the  Lake  mine  may  for  the  present  bi' 
con.sidered  as  virtually  abandoned. 

The  elaborate  exfiloration  programme,  instituted  in  1915,  to  jjrospcct  the  central  and 
northern  portion  of  the  Lake  property,  was  very  actively  prosecuted  during  1916. 

The  portion  of  this  work  completed  duriiig  the  jiast  year  consisted  in  driving  a  long, 
straight  cross-cut  (Xo.  24)  up  the  centre  of  the  L.ake  property  on  the  450-foot  level.  From 
this  central  cro.ss-cut,  branch  cross-cuts,  at  intervals  of  about  200  feet,  were  turneil  off  to 
right  and  left,  those  to  the  south-east  being  extended  towards  the  lake  fault,  while  those  mi 
the  opposite  side,  in  most  cases,  intersected  the  Keewatin  formiition. 

Cross-cut  Xo.  24  was  extended  to  a  point  slightly  beyond  the  prolongaticm  of  the  strike 
of  vein  Xo.  24  (on  the  City  property)  and  at  a  short  distance  south  of  this  face  branch 
cross-cuts  were  driven,  one  south-ea.ft  to  the  fault  vein,  and  the  other  (Xo.  41)  northerly 
to  connect  with  a  winze  (Xo.  4)  from  the  Xo.  24  vein  system  workings,  which  was  sunk  on 
the  Extension  property.  From  the  end  of  the  first  of  these  two  cross-cuts  long  drifts  were 
driven  northerly  and  southerly  on  the  fault  vein,  but,  with  the  exception  of  a  small  patch 
of  ore  in  cross-cut  Xo.  .'{9,  no  new  discoveries  were  made  in  any  of  these  workings  on  the 
Lake. 
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SimultiiiicMHisly  witli  tliia  work  on  the  Lake,  oxteiisioiis  uf  tin-  workings  on  tlio  24  Vein 
system  on  the  Tily  reaclied  the  Extension  and  Lake  properties,  and  the  somewhat  unexpected 
conditions  developed  liy  this  work,  which  is  described  in  detail  below,  now  indicate  the 
probability  that  most  of  this  northerly  exploration  work  on  the  Lake  is  on  a  horizon  too 
high  for  ore  deposition. 

The  rock  on  the  east  side  of  the  great  "  West  "  fault  revealed  by  the  work  from  the 
City  ]iroperty,  above  mentioned,  has  evidently  siiiTcrcd  a  downthrow  of  over  100  feet,  and 
it  is  in  this  deep  •jroiunl  on  the  Lake  thai  further  hopes  are.  centred.  Winzes  to  prospect 
this  area  will  now  be  sunk  with  the  greatest  speed. 

City  and  Extension. — The  work  on  the  City  pro|)erty  has  (Jiiefly  been  confined  to  the 
northeastern  portion  of  the  property,  where  drifts  on  branch  veins,  off  veins  Nos.  24  and  29, 
have  developed  a  new  network  of  veins  which,  tliounh  in  no  individual  case  averaging  as  well 
in  grade  as  the  ore  in  Xos.  24,  27,  or  20,  have  provided,  and  are  still  providing,  large  rpian- 
tities  of  gooil  milling  ore,  and  in  some  cases  rich,  high-grade  ore. 

Vein  Xo.  2!t  was  followed  southerly  for  several  hundred  feet  from  its  junction  with 
No.  24  vein,  and  has  jiroved  to  bo  one  of  the  liest  jjroducers  on  the  combined  properties. 

The  drift  on  the  ."'.OOfoot  level,  on  vein  Xo.  24,  which  was  continued  easterly  through 
the  top  of  the  ore  shoot  on  that  vein,  reached  the  Lake  property  towards  the  middle  of  the 
year,  and  near  the  western  boundary  of  the  Extension  property  ]iasscd  through  a  great  fault 
witli  a  northerly  and  southerly  striki;  ami  a  flat  dip  towards  the  east.  Subsidiary  and  [larallel 
faulting  also  occurs  with  the  main  fault,  the  whole  line  of  dislocation  roughly  paralleling 
the  direction  of  th<'  Extension  property  in  this  region. 

Subsefpieut  development  work  has  identified  this  fault  with  the  great  West  fissure,  which 
has  been  explored  and  intersects  several  of  the  properties  to  the  north  of  the  City  and 
Extension. 

By  analogy  with  neighbouring  develojjment  work,  and  as  indicated  by  our  own  work, 
the  area  on  the  east  side  of  this  fault  appears,  as  stated  abi>ve,  to  have  been  thrown  down 
vertically   over   one   huiulred    feet. 

On  the  rixtension  jiroperty,  in  the  drift  in  conlin\iati(in  of  Vein  Xo.  24,  a  winze  has  been 
sunk  to  the  Keewatin  formation,  and  a  connection  made  with  the  Lake  workings  on  the 
450-foot  level,  through  cro.ss-cut  Xo.  41.  X'ear  the  junction  of  this  cross-cut  with  winze 
No.  4  a  strong  vein  carrying  smaltite  was  intersected  in  the  Keewatin,  which,  being  followed 
ui>wards  through  the  contact  into  tho  conglomerate  formation,  has  increased  in  size  and' 
produced  richer  ore  than  was  ever  before  exposed  in  any  portion  of  the  workings.  The  veirr 
in  some  jdaces  exceeded  six  inches  in  thickness,  and  some  of  the  ore  would  assay  over  1.5,000 
ounces  jier  ton. 

At  a  depth  of  S6  feet  in  winze  No.  4  a  station  was  cut  and  a  cross-cut  to  the  north 
intersected  an  extension  of  this  vein  west  of  where  fir.st  encountered  and  at  a  liigher  point 
on  its  pitch.  Kurtlier  development  has  practically  proved  this  ore  to  be  an  extension  of 
the  nuiin  ore  shoot  on  vein  24,  which  is  now  shown  to  extend  continuously  from  the  northern 
boundary  of  the  City  property  Cwhere  it  dies  out)  to  the  great  West  fault — a  total  distance 
of  over  700  feet.  The  ore  shoot  on  its  ea.steru  extension  is,  so  far  as  shown  by  present  devel- 
opment work,  not  so  high  as  at  its  western  end,  as  it  is  bounded  here  on  its  lower  side  by 
the  Keewatin  formation  and,  about  twenty  feet  higher  up,  by  a  subsidiary  fault  roughly 
paralleling  the  contact. 

Winze  Xo.  4  has  also  been  connected  on  the  3S6-foot  level  by  a  long  cross-cut  (Xo.  8), 
which  runs  southerly,  down  the  centre  of  tho  Extension  property,  through  the  old  City 
workings,  and  connecting  with  the  main  (No.  7)  hoisting  shaft.  All  the  ore  from  these 
northern  workings  will  be  carried  through  this  haulage  way,  which  should  effect  a  material 
economy  in  cost  and  increase  in  capacity.  In  this  cross-cut,  No.  8,  two  veins,  Nos.  3Vt  and 
40,  have  been  cut  and  show  silver  contents.  Tho  cross-cut  north  from  winze  No.  4  on  the 
.■?86-foot  level  will  be  further  extended  in  that  direction  to  prospect  tho  Extension  proi)erty 
on  that  horizon  and  on  the  west  side  of  the  West  fault. 

Little  Xipissin/i. — Exploration  continued  on  this  property,  and  during  the  latter  jiart 
of  tho  year  was  confined  to  work  on  the  Lake  fault,  which  extends  southerly  through  the 
claim.  In  a  drift  on  the  fault,  patches  of  ore  carrying  a  large  percentage  of  cobalt  and 
assaying  in  places  over  1,000  ounces  per  ton,  were  encountered.  As  this  ore  chiefly  occurs 
ne.ar  the  bottom  of  the  drift,  a  winze  will  be  sunk  on  the  fault  to  the  Keewatin  contact,  and 
drifts  will  be  run  .southerly  in  the  hope  of  intersecting  an  ore  shoot. 

Details  of  Miniiifi  Worl-  and  Labour. — The  following  summarized  tables  give  details  of 
vork  ace<unpli.<hed  in  the  various  operations  at  the  mine: 
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FOOTAGES  IN  1916 


Lineal  feet  of  working  place  advanced 

Cubic  Feet 

Driven 

Crosscut         Sunk 

1 
1 

Raised 

Total 

Sloping 

39 

257 
578 

.T9 

2,42;$ 

12,;«i(i 

753,727 

Developtuenl 

Exploration   

2,148 
2.213 

18 

9,301              274 

1 

Total 

4.361 

9,301              292 

874 

14,828 

753,727 

Diamond  drillinff  amounted  to  9S5  feet,  of  which  576  feet  were  from  the  surface  and 
409  feet  from  underground.  The  total  footage  of  drifts,  cross-cuts,  raises,  winzes  and 
shafts  in  the  workings  of  the  Mining  Corporation  properties  amounted  to  an  aggregate  of 
ever  19  miles  at  the  end  of  1916. 


Summary  of  Ore  Kesertes 


Tons  Ore 
1916 


i    Ouncej;  Silver 
!  1916 


High-grade  ore 
Milling  ore 

Total. 


743.7 
64,008.0 


64.751.7 


1,729,800 
1,505,200 


3,235,000 


The  total  amount  is  made  up  of  21,092  tons,  carrying  1,688,125  ounces,  in  place,  and 
43  503  tons,  carrying  1,546,875  ounces,  of  broken  ore  in  slopes  and  on  the  dumps. 

McKinley-Darragh. — The  JIcKinley-Darragh-Savage  Mines  of  Cobalt, 
Limited,  has  an  authorized  capital  of  2,500,000  shares  of  a  par  value  of  $1.  The 
directors  and  officers  of  the  company  are:  J.  K.  L.  Starr,  president;  Thos.  W. 
Finucane,  vice-president;  J.  H.  Spence,  secretary;  Harper  Sibley,  treasurer; 
Joseph  S.  Hunn,  asst.  treasurer ;  11.  W.  Sibley,  G.  L.  Thompson,  T.  K.  Finucane, 
manager.     The  office  of  the  secretary  is  at  58  Canada  Life  Building,  Toronto. 

During  the  year  1916,  925,779  oimces  of  silver  were  recovered,  bringing  the 
total  to  1G,414,34G  ounces  since  the  mine  was  opened  in  1906.  The  average  price 
leceived  for  silver  during  the  year  was  67.364  cents  and  the  total  costs  40.73  cents. 

The  estimated  ore  reserves  on  Jan.  1st,  1917,  remain  alwut  Ihe  same  as  at 
the  beginning  of  1916,  being  1,714,302  ounces. 

The  dividends  authorized  during  the  year  were  four,  amounting  to  $2G!),723.04. 

The  tonnage  milled  during  the  year  amounted  to  62,676,  silver  rofovcred  to 
764,167  ounces.     A  flotation  mill  was  installed  for  the  treatment  of  mill  slimes. 

The  distribution  of  the  underground  work  during  the  year  was  as  fallows: — 
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McKinley 


levels 

.Shiifts 
foet 

Drifts 
feet 

Cross-cuts 
feet 

Slopes 
tons 

Raises 
feet 

Winzes 
feet 

Shaft  .Stations 
cubic  yards 

l,7ir, 

4,251 

4.602 

5.093 

12.469 

10,250 

75   feet 

95 
373.5 
158 
62<).5 
296 
123.5 
283 

113 

34.0 
127 
165. 5 

09.5 
392.5 
370.5 

141  5 



110     "    

150     ■ •    

25 
4.5 

200     • ■    



250     • ■          .... 

283 

20 

142 

246.5 

41 

300     • ■    

3.5 

112 

400     ••    

85 



Total  McKinley. 

3.5 

1,958.5 

1.272.5 

88,381 

616 

246.5 

238 

Savage 


lx!vels 

Shafts 
feet 

Drifts 
feet 

2(; 

Cross-cuts 
feet 

Stopes 
tons 

Raises 
feet 

15 
11 

Winzes 
feet 

12.5 

Shaft  Stations 
cubic  yards 

70  feet 

263 

88 
30 

85     •  •    



88     • '       

1 

120     "    

19.51 
202.5 
99.5 
40     i 
73.5 

13 

337 
36.5 
15.5 

134 

1 

140     "    

687 
435 

18.5 

13 

162     "    

165     •'    

f)55 

111 

17 

56 

12 

ij.5 

66.5 

190     "         

7.5 

210       •    

240     • '    

290     ' •    

24.5; 

1 

Total,  SaTagc.. . 

485.5 

336 

2,354 

122.5 

33 

I'oiubineil  Total. 

3.5 

2,444 

1,808.5 

40.735 

738.5 

279.5 

238 

National. — The  National  Mines,  Limited,  began  wurk  April  1st,  IKIG,  oa 
the  King  Edward  claim  west  of  Cross  lake.  The  property  was  last  worked  by  the 
York  Ontario  Silver  Mines,  Limited,  which  lield  a  lease  from  the  King  Edward 
Silver  Mines,  Limited.  Tliis  lease  has  hocn  acquired  by  the  National  Mines, 
Limited. 

The  winze  has  been  sunk  to  a  deptli  of  840  feet  l)ulow  the  tiiiuiel  level,  or 
1,000  feet  below  surface.  A  cross-cut  was  run  at  this  level,  a  tlisfance  of  IH.")  feet 
from  the  winze,  north  68°  east. 

On  the  date  of  last  inspection,  May  28tli.  1917,  a  drift  870  feet  in  length 
had  been  driven  north  20°  west  from  the  winze,  in  the  general  direction  of  the 
old  Silver  Cliff  workings. 

During  the  year,  in  addition  to  tlie  above  work  iindergroinid.  the  mill  was 
repaired  and  equipped  with  one  triple  cell  Callow  rougher  and  two  single  cell 
cleaners,  and  sand  t.ailings  from  Cross  lake  treated  by  flotation. 

The  officers  of  the  company  are:  President,  11.  E.  Jackman :  secretary- 
treasurer,  Ernest  C.  Whitbeck,  both  of  17  Ellwood  Building,  Tiorhester.  X.Y. ; 
director,  S.  Jardine,  Toronto;  and  C.  A.  Filteau.  manager,  box  710.  Cobalt. 
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Underground  work  was  in  oliarge  of  J.  X.  McGuire,  Cobalt,  on  coiitvaot. 
Twenty-live  men  were  employed  in  the  mine  and  mill. 

Nipiiisinij. — The  Nipissing  ^lining  Company  has  an  authorized  and  issued 
capital  of  2,500  shares  of  a  par  value  of  $100.  The  officers  of  the  coinpaiiy  are: 
David  l-"a?ken,  ]u-e.«ident :  K.  P.  Earle.  vice-president;  Arch.  T.  Slruthcrs,  secretary; 
P.  C.  PlViffer,  treasurer.  The  directors  are:  W.  11.  Brouse,  David  Fasken,  E.  P. 
Earle.  Richard  T.  Greene.  R.  B.  Watson.  The  operating  officials  are:  \l.  H. 
Watson,  general  manager;  Chas,  Butters,  consulting  metallurgical  engineer;  Hugh 
Park,  manager:  Jas.  Johnson,  mill  manager;  Jas,  J.  Denny,  manager  research 
department.  The  head  office  of  the  company  is  at  the  Excelsior  Life  Building, 
Toronto. 

The  stock  of  the  Nipissing  Mining  Company  is  held  by  the  Nipissing  Klines 
Company,  with  an  authorized  and  issued  capital  of  1,200,000  shares  of  a  par 
value  of  $5.  The  officers  of  the  company  are:  E.  P,  Earle,  president;  Richard 
T.  Gnrne,  secretary;  P.  C.  PfcifFer,  treasurer.  The  directors  are:  W.  IT.  Brouse, 
liichard  T.  Greene,  E,  P.  Earle,  August  Heckscher,  David  Fasken,  and  R,  B. 
AVatson.     The  head  office  of  the  company  is  at  165  Broadway,  New  York. 

The  following  information  is  taken  from  the  annual  report  of  tlic  company 
for  the  year  191G: 

The  average  price  received  for  silver  during  the  year  was  G8.7fl  cents  per  oz. 

The  total  dividends  paid  to  Jan.  20th,  1917,  amounted  to  $15,540,01)0,  or 
259  per  cent,  of  the  capitalization. 

The  production  of  fine  silver  was  4,041,668,49  ounces,  the  gross  value  being 
$3,027,068.63.  Production  costs  were  $976,185.70.  The  net  result  wa? 
$2,05].IS2.93. 

The  surplus  was  increased  $193,865.94,  and  now  stands  at  $1,980,126.87. 

Stockholders  received  during  the  year  $1,800,000,  as  against  $1,200,000  during 
the  previous  year. 

The  known  ore  reserves  contain  9,153,139  ounces  of  silver,  compared  with 
8,921,718  ounces  the  previous  year.  The  value  of  the  silver  in  the  ore  reserves 
is  largely  in  excess  of  the  value  a  year  ago,  by  reason  of  the  adx  ance  of  approxi- 
mately 27  cents  per  ounce  in  the  price  of  silver. 

Underground  work  done  in  1916  is  summarized  as  follows: — ■ 


Shaft        ■     Drifting 
No.                   feet 

Cros.s-cutting       Raising 
feet                  feet 

Sinking 
feet 

'l'ut:il 
feet 

Staping 
Cubic    Yards 

14 ;J73.5 

04                                S'-*  5 

801.0                59.5 

40.0                15.0 

002.0              529.5 

9,0 

1,243.0 
113.5 

306.0 

73 1. 308. 5 

'  91.5 

2.. 59 1.0 

9,027.0 

80 ;            20.5 

81 l.:{27.0 

90 .-,70.0 

123 

1.499.5                17.0              200.5             1,737,5 
457.5                10,5               470.0             2,205.0 
350.5                87.5               170.0             1,178,5 


1.474.7 

197.4 

'-' 1 \ 

Total....'      3.052.0           3.810.5              719.0              941.0             9.128.5         11,605.7 

i                                                1 

I)i;un(,r](l   Drilling'  (all  Mn.lcreniund  ;it   ^liiifts  73  and  SO) ....  429.5  feel. 
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lieserves  of  duveloped 

and  par 

tiy 

developed  ore  al  ;ilsi  l)ci.ciiilier,  11 

1 1)  were : — 

Shaft  .\"o. 

High 

Tons 

203 
l,.522 
I..V!9 

115 

21 

194 

79 

(irade  Ore 
Ounces 

200.403 
2.. 5.52. 040 
1.:!09,0.S9 

2.55,200 
3 1.200 

407.900 

214.800 

Tons 

3.992 
61,421 
20.. 50 1 
3,482- 

821 

8,370 

2,. 5.59 

179 

.Mill  Ore- 

Assay 

20 

25 

30 

25 

25 

24.3 

25 

25 

Ounces 

Ii4 

73 

79,840 
1  5;'5  525 

4(K( 

80 

100 

(i3 

615,030 
87,0.50 
20,. 525 

203.395 

9li 

14 '.. 

63,975 
4 ,  475 

3.673 

5,031,232 

101,325 
62,39() 

25.8 
24.2 

2,609,815 
1.512  092 

Tons 

3,073 
1 63. 721 

167. 394 

163.721 

25.2 

4.121.907 

High  Grade  Ore.. 

.\.ssay 
1,370, 
25.2 

55. 

Ounces 
5,031,232 
4.121.907 

Ti)tal.... 

9.1.53,1.39 

Increased  costs  of  labour,  supplies,  taxes  aud  insurance  ljrou_<,dit  the  mining 
costs  up  to  $12. .53  per  ton  of  ore  or  24.13  cents  per  oz.  of  silver,  compared  with 
$10.02  per  ton  and  10.06  cents  per  oz.  in  the  previous  year. 

Owing  to  the  higli  price  of  silver  throughout  the  year,  the  net  profits  were 
$610,000  more  than  in  1915  on  about  the  same  production. 

O'Brien. — The  development  work  done  at  the  O'Brien  during  1916  was 
as  follows : — 

Drifting  and  cross-cutting  5,500  feet;  raising,  210  feet;  sinking,  117  feet; 
total.  5,857  feet.  A  new  level  was  established  at  610  feet,  and  stoping  done 
mostly  in  the  vicinity  of  No.  7  and  No.  16  shafts. 

Milling  operations  were  carried  on  with  no  change  of  plant.  Sodium  sulphide 
precipitation  replaced  aluminium  dust  precipitation  in  the  cyanide  plant.  Alum- 
inium dust  has  risen  to  a  ]irohibitive  price,  and  the  present  process  is  much 
cheaper. 

Work  was  continued  throtighout  the  year  on  claim  .V  1  on  the  Gillies  limit, 
but  nothing  of  interest  was  encountered. 

if.  J.  O'Brien  is  owner  of  the  mine,  and  .1.  (I.  Dirkciisdii.  manager. 

Fenn-Canaduni. — The  Penn-Canadian  Klines.  Limited,  operated  continuously 
during  1916. 

For  the  year  ending  April  .^Otli.  1917.  the  development  work  done  was  as 
follows : — 
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Ilrifting 

Cross-cuttiiiK 

Rai.siiiK 

W 

in/esinkiiiK 

Totals 

1st  Level 

192.2 

4.0 

46.9 

388.3 
804.8 

107.8 

300.0 

3rd  Ijevel 

30.1 
43.1 

34.1 

4th  I^vel 

292.6 
108.7 
320.3 

382.6 

•5th  Level 

7.0 
18.2 

S04.0 

fith  Uvel 

144.0 

1.287.3 

Total 

1,436.2 

829.4 

217.2 

25.2 

2. .508.0 

No  change  has  been  made  in  the  mill  since  the  1915  report. 

The  oflBcers  of  the  company  are:  President,  William  J.  Haines,  Philadelphia;, 
directors:  Spencer  D.  Wright,  Philadelphia;  Eobt.  B.  Ilaines,  Jr.,  Philadelphia; 
Janspn  D.  Haines,  Des  ^loines,  la.;  Elliott  C.  P.  Laidlaw.  Xew  York. 

Balmcr  Xeilly,  Cobalt,  is  manager  of  the  company,  employing  90  men. 

People's. — An  agreement  was  made  between  the  People's  Silver  Mines,  Limited, 
and  the  Ophir  Cobalt  Mines,  Limited,  whereby  each  company  was  to  share  equally 
the  expense  of  sinking  the  People's  mine  shaft,  formerly  known  as  the  John 
Black,  from  the  300-foot  level  to  the  Keewatin-diabase  contact,  also  the  cost  of 
drifting  to  the  Ophir  boundary.  From  this  point  each  company  assumes  its  own 
costs  underground,  and  divides  the  hoisting,  surface  and  overhead  expenses  in 
proportion  to  the  number  of  machines  working.  In  this  manner  the  properties 
of  both  companies  will  be  developed. 

During  the  year  the  ."^haft  was  sunk  to  the  400-foot  level,  and  415  feet  of 
drifting  and  cross-cutting  performed.  The  underground  work  has  been  done  by 
contract,  under  the  direction  of  ^\ .  J.  Donaldson. 

Balmer  Neilly  is  consulting  engineer  for  the  two  companies.  Ten  men 
were  employed. 

The  officers  of  the  People's  company  are  as  follows:  President,  G.  B.  Bithell, 
773  St.  Lawrence  Boulevard,  Montreal;  vice-president,  James  Robertson,  Miller- 
ton,  N.B. ;  secretary-treasurer,  T.  Jones,  773  St.  Lawrence  Boulevard,  Montreal. 

Peterson  Lake. — The  Peterson  Lake  Silver  Cobalt  Mining  Company,  Limited, 
has  an  authorized  capital  of  $3,000,000.  The  directors  of  the  company  arc: 
Col.  Sir  Henry  Pellatt,  president;  S.  G.  Forst,  managing  director;  Max.  B.  Berg, 
Lving  L.  Ernst,  Chas.  M.  Nickel,  W.  A.  Lamport,  secretary-treasurer.  The 
head  office  is  at  909  Excelsior  Life  Building,  Toronto. 

During  the  year  $126,095.55  was  paid  in  dividends.  None  of  the  company's 
property  is  now  under  lease.  The  Nova  Scotia  section  was  worked  for  part  of  the 
year.  In  April,  1917,  work  was  commenced  on  the  Susquehanna  section  at  the 
extreme  northeast  end  of  the  lake. 

Development  work  for  the  year  footed  up  as  follows : — 


Cross-cutting 

Driftiny 

281 
207 
834 

Sinking 

Raising 

Sloping 

825 

98 

6.i3 

43 
14 

Peterson  1-ake — Nova  Scotia  Section . . . 

134 

467 
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Prince-Davis. — Jn  March,  1917,  tlie  rriiice-Uiivis  Jliiiiiij,'  Coinpaiij',  LiiiiitiMl, 
began  exploration  of  the  Prince  lot  in  southeast  Coleman.  Operations  were  carried 
on  through  the  Lumsdeu  sliaft,  and  a  station  cut  at  the  250-foot  level.  From  the 
station  a  drift  was  run  75  feet,  then  a  cross-cut  ^1)5  feet  to  the  Prince  line  through 
the  Lumsden  in  a  southeasterly  direction.  Tliis  was  continued  into  the  Prince 
ground,  and  the  lot  thoroughly  prospected. 

Underground  work  is  in  charge  of  W.  J.  Donaldson,  and  Balmer  Neilly  is 
consulting  engineer  for  the  company.  Messrs.  Gordon  and  liobert  Cameron  have 
the  contract  for  drifting  and  cross-cutting,  employing  8  men. 

Eighl-of-\Vay.—'Y\\Q  Eight-of-Way  Mines,  Limited,  continued  development 
work  during  1916.  On  March  15th  No.  3  shaft  was  closed  and  work  for  the 
balance  of  the  year  confined  to  No.  2  shaft,  near  the  north  end  of  Cobalt  lake. 
The  following  development  work  was  done  at  No.  2  shaft: — 

Sinking     02  feet. 

Raising     75     " 

Drifting      210     " 

Cross  cutting    80     " 

Work  on  the  Cobalt  Lake  fault  below  the  365-foot  level  has  not  yet  produced 
any  ore,  but  the  work  will  be  continued  during  1917. 

The  quantity  of  silver  produced  in  inUi  was  as  follows: — 

Ore  shipments   eonlaiiiing    14S,it5!>.61  ozs. 

Ore  on  Iiand  containing   7,:i67.57     " 

Total    15t),:!27.1S     " 

The  head  office  of  the  company  is  at  46  Elgin  Street,  Ottawa. 
The  directors  arc:  President,  E.  Scybold,  vice-president,  A.  W.  Eraser,  K.C. ; 
secretary-treasurer,  E.  A.  Larmouth:  director,  ('.  Jack.son  Booth,  all  of  Ottawa. 
D.  H.  Angus,  Cobalt,  is  superintendent. 

Rochester. — Work  at  this  mine  in  southeast  Coleman  was  continued  during 
1916  by  the  Trethewey  Silver-Cobalt  Mining  Company,  Limited. 

Work  was  carried  on  from  the  300-foot  level'  of  the  Tjumsden  shaft.  Develop- 
ment consisted  of: — • 

Drifting    830. S  feet. 

Cross-cutting     419.5  t 

Raising    114.1  " 

Sinking     44.5  " 

Low  silver  values  were  encoiintered  in  a  number  of  places  and  a  small  amount 
•of  stoping  done  on  number  305  vein.  Work  was  abandoned  in  the  spring  of  1917. 
Fifteen  men  were  employed  during  the  year. 

H.  S.  Eobinson  is  superintendent,  and  Charles  A.  Froats,  mine  captain. 

Seneca-iSuperior.- — The  Seneca-rSuperior  Silver  Klines,  Limited,  ceased  opera- 
tions in  Jrme,  191G,  the  known  ore  bodies  being  exhausted,  and  development  work 
not  having  disclosed  any  new  ore  bodies.  The  mine  has  produced  over  five  million 
ounces  of  silver  in  a  little  over  four  years. 

The  officers  of  the  company  are :  S.  H.  Worth,  president :  F.  W.  Zoller,  vice- 

10    M 


120  Bureau  oi  Mines  No.  4 

president:    IJ.    F.    Scgsworth,   treasurer;    \V.    K.    Segsworth,   managing   director; 
R.  II.  Lyman,  manager.     The  head  office  is  at  103  Bay  St..  Toronto. 

Shamrock. — The  Shanu'ock  Consolidated  Mines,  Limited,  continued  to  develop 
its  property  during  lOlG.  The  claim  owned  hy  tliis  company  adjoins  the  Beaver 
mine  on  the  north. 

The  mine  was  shut  down  on  March  22nd,  1916,  and  only  a  small  amount  of 
work  was  done  till  June  10th,  191G,  when  it  was  again  opened  and  worked  con- 
tinuously till  the  close  of  the  year.  The  shaft  is  417  feet  deep  with  levels  at 
100,  200,  300  and  400  feet.  AU  work  during  the  year  was  confined  to  drifting 
on  third  and  fourth  levels.     Xo  ore  was  shipped. 

J.  B.  Cleveland,  Cobalt,  is  manager  of  the  company,  and  II.  S.  Anderson, 
93  Queen  St.,  East,  Toronto,  secretary. 

Underground  work  is  in  charge  of  "Walter  Purdy,  employing  ten  men. 

Temiskaming. — The  Temiskaniing  Minin.ir  Company,  Limited,  lias  an  author- 
ized capital  of  2,500,000  shares  of  a  par  value  of  $1.  The  officers  of  the  com- 
pany are:  Frank  L.  Culver,  president  and  general  manager;  W.  T.  Mason,  vice- 
president;  H.  E.  Tremain,  treasurer;  R.  Graham,  secretary.  The  directors  are: 
J.  H.  Black,  F.  L.  Culver,  F.  L.  Lovelace,  W.  T.  Mason,  \\.  E.  Stevenson,  H.  E. 
Tremain,  F.  C.  Finkenstaedt.  The  head  ofTice  is  in  the  Lnmsden  Building, 
Toronto. 

The  company  are  interested  directly  or  indirectly  in  the  following  properties: — 

Daigle  Claim:  S.  i/o  of  N.W.  14  of  X.  I'o.  lot  1,  con.  3,  Coleman  township, 
20  acres. 

Cans  Property:  W.  i.  of  S.W.  14  of  X.  1/2,  lot  1,  con.  3,  Coleman. 

McDonald  Claims:  E.  and  W.  halves  of  S.W.  14  of  S.  1/2,  lot  2,  con.  4, 
Coleman  township,  40  acres.     Gillies  Siding. 

Peterson  Claim  :  X.W.  i/4  of  S.  1/2,  lot  13,  con.  2,  Bucke  township,  40  acres. 

OsLAXD  Claim  :  S.W.  1^4,  X.  14,  lot  8,  eon.  3,  Bucke  township,  40  acres. 

McCooL  Township:  N.W.  14,  X.  1/2.  lot  2,  con.  2,  40  acres. 

Cook  Township:  X.E.  14  of  S.  1/2,  lot  1,  con.  4,  40  acres. 

Barnet  Township:  X.W.  14  of  S.  1/2,  lot  12,  con.  4,  40  acres. 

Morrison  Claims:  Part  of  W.  \U  of  S.E.  i^  of  S.  1/2,  "'"l  I'^'t  of  E.  1/2  of 
S.W.  14  of  S.  1/2,  of  lot  8,  con.  4,  Coleman ;  also  part  of  W.  1/2  of  X.W.  l^  of 
X.  1/^,  lot  7,  con.  4,  Coleman  township.  These  three  claims  are  commonly  known 
as  the  Red  Jacket  claims. 

J.  Macdonald  Claim:  E.  1/2  of  X.W.  14  of  X.  1/2,  lot  10,  con.  3,  Coleman 
township. 

XoitTii  Do.ME:  Properties  are  known  as  Claims  Xos.  i:!19T,  13198,  13199, 
Porcupine  Mining  Division. 

During  the  year  1916  the  production  from  the  Temiskaming  mine,  Cobalt, 
was  1,263,848  ounces  of  silver,  of  which  630,417  ounces  were  from  high-grade 
ore,  333,431  ounces  from  mill  ore.     The  cost  of  production  was  26.4  cents  per  ounce. 

The  main  shaft  was  sunk  608  feet,  making  a  total  depth  of  1,469  feet.  The 
development  underground  was  as  follows: — 
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DiiftiiiK    2,292.7  fcef. 

Cioss-cultinu    915.9     " 

Sinking    tiOS.O     " 

Baising     ]  ,:{S  1 .  .3     " 

Station-cutting     42.0     " 

Total    5,242.9     " 

Sloping    1 1 ,508 . 2  eiil)ii'  yai  (l.s. 

Three  dividends  of  $75,000  each  were  paid  iliirinj:  the  vear. 

Trcthcwci/. — The  mine  of  the  Tretiiewcy  Silver-Cobalt  Miiiinfj  Company, 
Limited,  was  reopened  and  milling  resumed  .lune  1st,  1!)16,  following  the  improved 
market  conditions  of  the  early  months  of  lltlG.  Operations  were  continuous  for 
the  balance  of  the  year. 

Development  for  this  period  was  1,031:  feet,  including  2G1  feet  of  cross- 
cutting  and  raising  around  No.  G  shaft.  A  total  of  10,129  tons  of  ore  was  broken 
in  the  stopes,  mostly  derived  from  slashing  the  walls  of  old  stopes. 

The  mill  treated  a  total  of  18,541  tons  of  ore,  averaging  IC.'S  ozs.  of  silver 
per  ton.  The  sand  tailings  were  .sampled  and  measured,  and  found  to  total  65,000 
tons  witli  an  average  content  of  4.7  ozs.  ])er  ton.  Tin;  method  of  treating  these 
tailings  has  not  yet  been  decided. 

The  Koehester  mine  owned  by  the  cnmpany  is  described  elsewhere  in  this 
report. 

The  com]iany  de-watered  the  Lucky  Cross  gold  mine  at  Swastika,  and  did 
200  feet  of  drifting  and  cross-cutting  at  the  bottom  level.  Work  was  started 
February  26th  and  discontinued  in  May. 

The  new  board  is  as  follows:  President,  8.  If.  Wickett,  Toronto:  vice-president, 
J.  B.  Tudhope,  Orillia;  secretary-treasurer,  L.  .1.  Pasliler,  Toronto;  and  directors, 
Gordon  Taylor,  Toronto;  J.  1*.  Bickcll.  Tonnitd;  W.  .1.  Sboi)pard,  Waubaushene, 
Ont. :  T.  E.  Leather,  Hamilton. 

The  head  olTlco  is  at  1,12.S  Traders  T.ank  lluildin,-.  Tomiito.  IT.  8.  Uobinson, 
Cobalt,  is  manager. 

Nortlicni  Customs. — The  Northern  Customs  Concentrators,  Limited,  at  mile- 
age 104,  T.  and  X.  0.  railway,  ran  continuously  in  1!M().  The  ore  treated'  came 
from  La  Rose,  Kight-of-Way,  and  Chambers- I'erland  mines. 

The  company  recently  installed  a  Callow  pneumatic  llotation,  double  com- 
partment, triple  length  cell,  replacing  the  vanners. 

The  officers  of  the  company  are:  President,  A.  J.  Young,  702  Excelsior  Life 
Building,  Toronto;  vice-president,  C.  J.  Booth,  Ottawa:  general  manager  and 
secretary-treasurer,  F.  J.  Bourne,  Cobalt;  directors,  M.  J.  O'Brien,  Kenfrew,  and 
Dr.  C.  \V.  Ilaontschell,  Haileybury;  A.  S.  Holmes,  Cobalt,  is  superintendent, 
employing  30  men. 

The  Flotation  Process  at  Cobalt 

The  following  notes  on  flotation  in  the  Cobalt  camp  were  furnished  by 
E.  B.  Thornhill,  representative  at  Cobalt  of  the  General  Engineering  Company; 
Robert  E.  Dye,  mill  superintendent  of  the  Buffalo  Klines.  Limited,  .Arthur  A. 
Cole  and  Frank  Groch,  Cobalt. 


128  Bureau  ot  A\ines  INo.  4 


It  may  be  definitely  stated  that  flotation  has  passed  through  the  exporimontal  stapre  in 
the  Cobalt  caiup,  and  is  now  firmly  established  as  the  most  economical  motliod  of  saviiip;  the 
•ilver  values  in  the  Cobalt  ores  formerly  not  recovered  by  gravity  methods  of  concentration. 

It  cannot  be  said  that  flotation  practice  has  replaced  standard  gravity  concentration  to 
the  same  extent  as  in  the  copper-mining  camps  of  the  west,  but  it  is  particularly  adaptable 
to  the  recovery  of  the  more  friable  silver  minerals  and  fine  leaf  silver,  which  escape  recovery 
by  ordinary  gravity  concentrating  machinery. 

The  first  experimental  plant  operating  on  a  tonnage  scale  was  built  in  October,  1015,  by 
Buffalo  Mines.  Limited,  to  determine  the  feasibility  of  concentrating  the  silver  values  in  the 
stacked  sand  tiiilings  from  previous  concentrating  methods.  This  experimental  plant  con- 
sisted of  a  two-conipartmeut  standard  length  Callow  rougher  cell,  and  one  one-half  size  Callow 
cleaner  cell. 

The  results  obtained  were  so  satisfactory  that  the  Buffalo  Mines,  Ijiniited,  erected  a 
Callow  flotation  plant  of  COO  tons  daily  capacity  to  treat  its  sand  tailings.  This  plant  was 
put  in  operation  in  September,  1916. 

In  .Tunc,  1016,  the  McKinloy-Darragh-Savage  Mines  began  operations  with  a  200-ton 
Callow  installation  to  treat  slimes.  This  plant  has  since  been  increa.sed,  and  during  the 
summer  of  1917  an  entirely  new  tailings  mill  was  erected. 

These  two  initial  plants  demonstrated  on  a  commercial  sc^le  the  adaptability  of  the 
flotation  process  to  the  mill  products  and  low-grade  ores  of  the  Cobalt  district.  At  present 
the  following  mills  use  the  Callow  Pneumatic  System  of  flotation  in  the  Cobalt  district: 

Buffalo  Mines,  Limited;  McKinley-Darragh-Savagc  Mines;  Nipissing  Minos:  Coniagas; 
Dominion  Reduction  Company;  Northern  Customs  Concentrators,  and  the  National  Mines. 
Of  these  mentioned,  the  Coniagas  and  Dominion  Reduction  have  each  added  200  Ions  daily 
capacity  to  their  initial  installation,  and  in  the  new  tailings  mill  of  the  MeKinley  the  flutation 
unit  will  be  greatly  increased. 

Grinding. — It  has  been  found  that  the  economic  limit  of  grinding  for  flotation  appears 
to  be  reached  when  not  more  than  1  or  2  per  cent,  is  retained  on  a  100-mesh  screen. 

Oils  rscfl. — Practically  all  the  plants  use  an  oil  mixture  consisting  of  pine  oil,  coal  tar 
creosote  and  coal  tar.  A  mixture  of  15  per  cent,  pine  oil,  75  per  cent,  coal  tar  creosote,  and 
10  per  cent,  coal  tar  is  very  efficient. 

In  this  connection  it  might  be  noted  that  the  greatly  increased  demands  for  pine  oil, 
which  had  to  be  imported  from  the  Southern  States,  led  to  the  inevitable  results,  extremely 
high  price  and  an  adulterated  product.  Duo  to  these  conditions,  attempts  were  made  by 
Tom  R.  Jones,  of  Buffalo  Mines,  to  produce  a  suitable  oil  from  the  stumps  of  the  Northern 
Ontario  pine.  Some  .success  was  attained,  and  in  conjunction  with  Arthur  A  Cole,  president 
of  the  Canadian  Mining  Institute,  the  Dominion  Government  was  interested  in  the  matter,  and 
a  plan  outlined  whereby  the  Mines  Branch  at  Ottawa  working  with  the  Forestry  Branch  would 
attack  the  problem,  it  being  considered  one  of  national  importance. 

Investigations  were  commenced  in  July,  1016,  by  C.  S.  Parsons,  representing  the  Mines 
Branch,  and  R.  E.  Gilmore,  the  Forestry  Branch,  the  Forest  Products  Laboratories  at  McGill 
University  being  utilized  for  the  experiments. 

This  investigation  followed  two  lines:  (1)  the  production  of  pine  oil  in  Canada  com- 
mercially, (2)  the  finding  of  a  .substitute  for  pine  oil  in  Canada. 

Careful  experimentation  and  investigation  of  plants  already  established  in  Canada  and 
producing  wood  products,  led  to  the  conclusion  that  the  establi.shment  of  sucli  an  interest  in 
Canada  would  require  a  large  capital  outlay,  and  even  under  the  most  careful  management 
an  adequate  financial  return  was  not  assured.  Pine  oil  forms  only  a  small  percentage  of  the 
total  products  of  distillation,  and  at  present  the  markets  for  the  other  materials  produced  arc 
verj-  irregular.  A  company  has  been  formed  at  Cobalt,  and  a  small  plant  erected  at  Cassidy 
on  the  T.  &  N.  ().  railway  south  of  Cobalt.  The  work  this  plant  is  doing  may  lead  to  very 
important  results. 

As  to  a  substitute,  it  was  found  that  several  of  the  hardwood  distillation  products  made 
good  frothing  agents,  and  that  two  of  the  liest  frothing  agents  were  products  from  hardwood 
distillation  which  had  hitherto  been  wasted.     These  were  two  of  the  hardwood  creosote  oils. 

Recently  several  barrels  of  this  material  were  shipped  to  Cobalt,  and  a  test  run  under 
commercial  conditions  was  made  at  the  Buffalo  mill.  The  full  capacity  of  the  mill  was 
turned  over  to  Messrs.  Parsons  and  Gilmore,  and  600  tons  per  day  for  a  week  was  treated  liy 
flotation,  using  these  oils  exclusively.  The  results  were  entirely  satisfactory  and  will  bo 
published  soon  jointly  by  the  Mines  Branch  and  Forestry  Branch,  Ottawa. 

Hccnvcry. — Recoveries  by  flotation  arc  found  to  vary  over  a  wide  range  at  the  different 
plants,  depending  on  the  product  going  to  flotation,  the  grade  of  concentrate  required,  and 
the  experience  of  the  operators.  This  last  factor  will  be  negligible  in  time,  as  there  will 
soon  Ijc  many  efficient  operators  in  the  district. 

The  following  tabic  givi's  the  value  of  the  heading,  tailing  and  concentrate  and  the  per- 
centage recovery  at  the  McKinley-Darragh-Savage  Mines,  from  mine  and  mill  slime,  for  the 
months  of  December,  1016,  and  January,  1917.     The  averages  are  for  quarter-month  periods. 
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Disposal  of  Concnttrates.—'Duc  to  the  present  excessive  marketing  charsi'S,  it  is  econ- 
omical to  produoo  the  liif;h-{rrade  concontrate,  even  at  the  sacrifice  of  recovery.  \\  ith  the 
exception  of  Buffalo  Mines  and  Dominion  Kcduction,  the  conip«inics  producinf;  tlotation  con- 
centrate depend  on  United  States  smelters  for  the  disposal  of  their  products,  and  the  schedules 
are  high.  A  representative  schedule  stipulates  a  $12  to  .$14  treatment  charjio  per  ton,  and 
payment  on  New  York  quotation  of  95  per  cent,  of  the  silver  content.  With  silver  at  P'^e^^"* 
price,  SO  cents  per  ounce,  the  marketing  cost  per  ton  of  a  SCO-ounce  concentrate  would  be 
approximately  as  follows: 

Silver  loss,  5  per  cent. — 15  ounces  at  80  cents $12  00 

Treatment   14  00 

Freight U  32 

Bagging    and    miscellaneous    "  0" 

Representation  at  the  smelter    50 

Total  marketing  cost  for  1  ton  of  concentrate $39  82 

This  excessive  charge,  equivalent  to  20  per  cent,  of  the  market  ValuO  of  the  product,  led 
to  extensive  research  work  by  the  metallurgists  of  the  district  to  devise  a  satisfactory  method 
for  the  local  treatment  of  such  concentrate. 

In  this  connection  reference  may  be  made  to  the  paper  presented  by  Robert  E.  Dye,  of 
Buffalo  Mines,  Limited,  at  the  1917  annual  meeting  of  the  Canadian  Mining  Institute.  This 
carefully-written  report  descril)es  in  detail  the  work  done  over  a  long  period  at  the  Buffalo 
mill  and  the  results  obtained.  These  ni.ay  be  summed  up  as  follows:  A  chloridizing  roast, 
followed  by  leaching,  either  with  cyanide  or  an  acid-brine  solution,  has  given  the  best  results 
to  date.     By  this  method  a  95  to  98  per  cent,  extraction  of  the  silver  values  is  being  obtained. 

Koastiiifl  Fiinwcc. — The  Holt-Dern  furnace  has  been  found  to  offer  several  advantages 
over  the  ordinary  reverberatory  type.  This  furnace  is  simplo  in  construction,  and  cheap  in 
-operation.  The  standard  roasting  furnace  consists  of  a  rectangular  roasting  chamber  7  feet 
by  9  feet  by  4%  feet  deep,  with  a  hoppered  bin  under  the  grates  for  the  discharged  product. 
The  fuel  for  the  roast  is  furnished  by  the  sulphur  in  the  charge,  and  the  roast  is  maintained 
by  an  air  blast  of  2.000  cubic  feet  per  minute  and  12  to  16  ounces  pressure  per  s(puiro  inch. 
Products  to  be  roasted,  with  the  requisite  amount  of  salt,  additional  sulphur  (if  necessary, 
in  the  form  of  p.vritic  ore),  are  all  intermittently  mixed,  and  then  moistened  to  the  proper 
degree.  Assuming  the  furnace  to  be  in  running  order,  the  cycle  of  operations  is  about  as 
follows:  With  the  roasting  zone  within  about  two  feet  below  the  top  of  the  furnace  chamber, 
the  mixed  charge,  equivalent  to  about  20  inches  of  depth,  is  dropped  into  the  furnace  and 
levelled  off.  The  blast  is  turned  on,  and  the  roasting  zone  again  moves  up  through  the  charge 
at  tho  rate  of  about  one  foot  an  hour.  When  the  roasting  zone  has  again  reached  the  top 
of  the  charge,  the  blast  is  turned  off  and  the  grates  shaken  until  the  charge  is  again  lowered 
about  20  inches.  This  completes  the  cycle.  The  roasted  product  is  withdrawn  from  the 
hopper  bin  underneath  the  grates  and  transported  to  the  leaching  department. 

The  use  of  an  acid-brine  solution  to  dissolve  out  the  economic  metal.s.  as  practised  at  the 
Tintic  Milling  Companv,  Silver  City,  Utah,  would  seem  to  offer  some  economy  over  the  use  of 
an  acid  leach  followed  by  cyanidation,  but  this  has  not  yet  been  demonstrated  on  a  com- 
mercial scale  on  Cobalt  concentrates. 

The  Buffalo  Mines  has  at  present  (July,  1917)  one  standard  Holt-Dern  (7  by  9  feet)  ready 
for  operation,  and  the  leaching  plant  is  being  erected. 
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Tho  Pominioii  Ri'iiiiction  Com|>iiiiy  installed  two  ITolt-Dcrn  fiirnaoos,  oiu-li  4U  foot  by 
4*4  feet,  inside  nieasurcnionts.  Thoso  two  furnaces  will  have  aliout  two-thirds  the  roasting 
capacity  of  the  Buffalo  installation,  and  the  plant  will  be  extended  to  treat  iMistnm  con- 
eentrates. 

There  are  now  in  the  district,  Callow  Pneumatic  installations  of  2,:!50  tons  daily 
capacity,  and  three  Holt-Dern  furnaces  mentioned  above  of  21  tons  daily  capacity  of  flotation 
concentrate. 

In  addition  to  the  Callow  Pneumatic  installations  described  above,  there  arc  several 
Groch  Centrifugal  Flotation  machines  installed  at  various  mills  in  the  district.  Tliis  machine 
is  the  invention  of  FraJik  Groch.  of  the  Grodwards  Company,  Cobalt,  and  may  briefly  be 
described  as  follows:  The  machino  consists  of  a  V-shaped  box  divided  into  compartments. 
in  each  of  which  operates  a  specially  designed  impellor  having  the  combined  functions  of 
atomizing  the  oil,  agitating  the  pulp  centrifugally,  and  sucking  the  air  into  tlie  mass 
during  the  agitation.  The  impellor  is  a  vertical  hollow  shaft,  with  a  contrivance  at  its  lower 
extremity  resembling  a  duplex  centrifugal  pump,  or  a  turbine  divided  horizontally  by  a 
disc.  Tlie  full-sized  machine  in  operation  has  six  impellors,  and  on  the  fine  slime  from 
Cobalt  silver  ore  has  a  capacity  of  25  tons  per  day.  With  fine  sand  the  capacity  will  be 
much  larger. 

In  action  the  pulp  enters  the  first  compartment  of  the  V-box  at  the  bottom,  is  sucked 
up  by  the  lower  portion  of  the  duple.x  centrifugal  impellor,  and  discharged  in  such  a  manner 
as  to  cause  a  tendency  for  the  impellor  to  be  thrust  upward,  its  weight  thus  being  reduced 
on  its  bearing  and  lessening  the  power  consumption. 

The  oil  and  air  enter  the  pulp  through  the  impellor,  by  passing  down  the  hollow  shaft 
and  being  discharged  at  the  periphery  of  the  impellor,  thus  being  brought  into  contact  with 
the  sulphides  of  the  pulp  under  conditions  for  successful  flotation.  The  rest  of  the  operation 
is  very  similar  to  that  of  any  other  flotation  macliine.  The  oiled  sulphides  rise  to  the 
surface,  and  flow  over  the  lips  of  the  V-box,  while  the  pulp,  thus  impoverished,  .settles  and 
glides  down  the  inclined  iilanes  into  the  first  compartment,  to  be  sucked  up  into  the  impellor 
of  compartment  No.  2,  anil  the  operation  completed. 

The  following  mills  have  Groch  machine  installation:  Coniagas,  Trcthewey,  McKinley- 
Darragh,  Northern  Customs  Concentrator,  Beaver,  Miller  Independence,  and  the  Metals 
Chemical  Company,  Wellaiul. 

Copper 

■Mendel. — A  small  anunint  of  work  was  done  on  the  Mendel  claim,  south 
shore  of  Portage  bay,  in  September  and  October,  1916.  The  vein  is  said  to  be  four 
feet  wide,  carrying  good  values  in  chaleopyrite.  A  shaft  was  sunk  to  a  depth  of 
2i  feet,  and  about  50  tons  of  ore  put  on  the  dump.  This  was  coblied  to  about  I'i 
tons,  said  to  run  1.")  per  cent,  copper. 

The  work  was  done  by  Messrs.  Lyniiin  and  Marsden,  of  Cobalt. 

Elk  Lake  Silver  Properties 

M apes-Johnston. — The  Mapcs-.Tolmston  claim  near  Silver  Lake  in  the  town- 
ship of  Mickle,  worked  with  a  small  force  oC  men  during  the  year.  A  winze  was 
sunk  from  the  200-  to  the  400-foot  level,  and  a  drift  run  northeast  on  the  vein  a 
distance  of  115  feet. 

The  mine  clo-sed  down  in  i^'ebniiuy,  11)17.  Ten  men  were  cniployed  under 
superintendent  D.  G.  Oliver. 

Kenaheek. — The  Kenabeek  Consolidated  Silver  Mines,  Limited,  began  opera- 
tions in  February,  191G,  on  the  south  half  of  lot  2  in  the  sixth  concession  of  Auld 
township.  A  wagon  road  was  built  from  Kenabeek  station  on  the  Elk  Lake 
branch  of  the  T.  &  X.  0.  railway  a  distance  of  (>  miles  to  the  property. 

In"  July,  V.)\(\,  the  .shaft  had  been  sunk  to  the  126-foot  level  and  I'^O  feet 
'if  drifting  and  cross-cutting  done  on   the  bottom  level. 

The  plant  consists  of  2  Jenckes  locomotive  type  boilers,  40  h.p.  each,  and 
one   4-driIl   Jenckes   compressor. 
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Tlic   (ini(oi>    111'    llir    r |i:iiiy    iiic:    I'rcsidfiit.    Frank    TIkpiiiii^hm  :    sccretary- 

trcasuri-r,  George  Pykt-,  with  lieatl  oflicv  at  232  St.  James  Street,  Monlnal;  ('apt. 
\V.  H.  .K'fl'crv  is  mnimj.'1'r.  cmployiiif,'  Ki  men. 

Oowtandii  Silver  Mines 

iii'.sAo/).-— The  liif^iii)])  Silver  .Minos.  Limited,  workcil  coiitinufuisly  tliroti^rlirmt 
the  year  on  claim  !,.(>.  .'il-'!,  sitnateil  on  the  oast  side  of  Caleite  lake,  lownship 
of  Lawsiin.  When  iii-|icelr,l  uii  l''elini:iiv  "-'S.  I'.MI.  the  adit  I'roni  tile  foot  of 
the  hill  on  the  lake  slioic  had  heen  dri\en  '>'i'<  feel,  and  .')()U  fe<>t  of  cross-cuttintr 
done  at  several  points  in  the  tunnel.  .\'o.  I  winze.  .".OO  feet  from  the  portal  is 
18  feet  deep,  and  Xo.  ".'  \vin/,e  at  the  end  uf  the  main  di'ift  was  '.m  feet  deep. 
It  was  the  intention  (d"  the  mana.^ienient  to  sink  this  winze  to  the  inii-rndt  level, 
and'  do  altoul  .")()0  I'eeL  of  eross-eiittini:  and  driftinj.''  on  this  level.  All  the  work 
is  iu  diahase. 

The  ofTieers  of  the  com])any  are:  Prefident,  Stuart  Lindsley,  Orange,  N.J. ; 
secretary-treasurer,  ('.  S.  McKune,  40J)  West  5.jth  St..  Xew  York,  N.Y. ;  directors, 
J.  n.  Bishop,  Wyandotte,  Jlieh.;  Joseph  Tyson,  ^[orristown,  Penn.;  George 
Rosendale,  Xew  York,  N.Y. ;  Robt.  W.  (ioffe,  Xew  York. 

Wm.  J.  Shields.  Wia-wam  P.O.,   is   iniinai:-er.  enijilnyinir   !•'   men. 

Crews-McFiirlanc. — The  t'rews-MeFarlane  Mininj,'  Company.  Limited,  owns 
mining  claims  J.S.  275,  276,  277,  278  and  280.  also  IT.F.  ;50,-)  "and  II.F.  306  in 
the  township  of  Jlilner,  situated  west  of  Hewitt  lake  in  the  Gowganda  area. 

Shaft  No.  1  was  continued  to  a  depth  of  135  feet  and  abandoned.  On  the 
date  of  inspection.  February  27th,  1917,  shaft  Xo.  2  on  claim  J.S.  280  was  down 
86  feet,  with  sinking  in  progress. 

The  plant  included  one  upright  25  h.p.  boiler,  one  portable  loco  type  60  h.p. 
boiler,  one  two-drill  compressor,  one  8  by  10  hoist,  one  5  by  7  hoist. 

The  officers  of  the  company  are:  President,  C.  IL  Streit,  Xutley,  N.J. ; 
secretary,  Henry  It.  t'lius;  treasurer.  Wm.  ,J.  McFarlane.  manager,  J.  G.  Wheaton, 
Gowganda   P.O.:   '.'•")   men    were  en\jiloyed   on   the  last  date  of  inspection. 

Miller-Lal-c  O'Brien. — This  mine  in  the  township  of  Xicol,  owned  by  M.  J. 
O'Brien  of  Renfrew,  worked  continuou.sly  througliout  1916.  The  company  operates 
a  hydro-electric  power  plant  at  the  south  end  of  Gowganda  lake  developing  800  h.p. 
from  a  30-foot  head.  Shaft  No.  1  is  90  feet  deep,  and  shaft  No.  2  or  main  shaft, 
460  feet  deep  on  an  incline  of  75  degrees.  There  are  eight  working  levels  at 
60,  90,  140,  200,  240.  300,  350  and  450  feet.  Work  during  the  year  was  confined 
chiefly  to  development  on  the  n50-foot  level,  where  a  high-grade  vein  was  dis- 
covered in  September.   1916. 

The  10-stamp  mill  on  the  Millerett  property  was  in  operation  during  the  year, 
but  the  Millerett  mine  was  not  working. 

J.  0.  Dickenson.  Cobalt,  is  manager,  and  B.  C.  Crowe.  Gowganda,  super- 
intendent:  75  men  are  employed  in  the  mine  and  mill. 

Beeve-Dolic. — The  Rceve-Dobie  silver  property  on  the  Jlann  ridge  west  of 
Gowganda    lake    comprises    claims    S.W.    3.    S.W.    4    and    S.W.    5.     These    were 
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acquired  in  1915  by  the  following  syndicate:  A.  J.  Sliobba,  Minneapolis,  Miun. ; 
Chas.  Moore,  Bay  City,  Mich.;  F.  C.  Moore,  Sudbury,  Ont. ;  S.  Christopherson, 
Gowganda. 

Vei-}"  little  work  was  done  during  IHIG.  Some  high-grade  silver  was  taken 
from  an  open  cut  east  of  the  power  plaut. 

Work  was  in  charge  of  S.  Christopherson. 

Lorrain  and  South  Lorrain 

Belhllen. — The  syndicate  operating  the  Bellellen  on  claim  E.L.  470,  South 
Lorrain,  worked  continuously  throughout  1916.  The  winze  on  the  100-foot  level 
about  100  feet  south  of  No.  2  shaft  was  down  145  feet  when  inspected  in  November, 
1916.  About  75  feet  of  drifting  was  done  at  the  bottom  level.  Shaft  No.  1  is 
70  feet  deep  with  drifts  to  north  and  south  at  the  bottom  level.  Work  during 
the  year  was  confined  to  No.  1  shaft.  Following  are  members  of  the  s}Tidicate: 
Chas.  Richardson,  Haileybury,  manager;  R.  T.  Shillingtou,  Arthur  Ferland, 
J.  H.  Black,  all  of  Haileybury. 

Sylvester  Carroll  is  mine  manager,  employing  5  men. 

Comfort. — The  Comfort  Mining  and  Leasing  Company  operated  the  Wettlaufer 
property  under  lease  from  the  Wettlaufer-Lorrain  Mining  Company.  Work  during 
the  year  was  confined  to  milling  of  the  fines  in  the  dump  and  the  jig  tailings 
from  previous  milling  operations.  The  tailings  were  hoisted  on  an  incline  and 
dumped  into  a  raise  near  the  mill,  and  trammed  to  the  shaft  on  the  50-foot  level. 

A  Hardinge  ball  mill,  tables,  trommels  and  settling  tanks  were  added  to  the 
mill  equipment,  work  was  discontinued  at  the  close  of  the  year. 

The  directors  of  the  company  are :  Dr.  Comfort,  Rocliester,  N.Y. ;  A.  G. 
Kirby,  Chas.  Watson  and  Hector  Bellingham. 

Eex  Taylor  was  superintendent,  employing  15  men. 

Currie. — The  Pittsburgh-Lorrain  syndicate  worked  the  Currie  mine  on  claim 
H.R.  105,  South  Lorrain,  continuously  during  the  year. 

The  shaft  in  the  main  workings  is  now  400  feet  deep,  and  work  during  the 
year  consisted  of  drifting  on  the  fifth  level  and  raising  on  the  fourth.  Tlie 
winze  workings  from  the  fourth  level  were  abandoned. 

Shaft  No.  2  is  110  feet  deep,  and  500  feet  of  drifting  in  the  direction  of 
No.  1  shaft  was  done  during  the  year. 

Thos.  B.  Rice,  Silver  Centre,  is  .superintendent;  and  J.  A.  Rice,  208  Mills 
Building,  El  Paso,  Texas,  consulting  engineer;  35  men  were  employed  on  the 
date  of  inspection  November  12th,   1916. 

Lorrain-Consolidated. — The  Lorrain  Consolidated  Mining  Company,  formerly 
known  as  the  Harris,  continued  development  work  at  its  property  in  South  Lorrain 
during  the  year.  Work  was  in  charge  of  J.  G.  Harkness  on  contract;  the  shaft 
was  sunk  to  a  depth  of  26.3  feet,  and  about  800  feet  of  drifting  and  cross-cutting 
done  on  the  bottom  level.     It  closed  down  on  .Tunc  15.  1917.     The  compressor 
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at  the  adjoining  property,  owned  by  the  Frontier  Company,  vva.s  used  to  supply 
air  to  the  workings. 

Jules  Cohen  is  manager,  employing  13  men. 

Maple  .N\()untain 

Taylor.— On  the  Taylor  claim,  U.S.  574-,  south  shore  of  McKenzie  lake, 
Speight  township,  a  small  amount  of  work  was  done  during  the  year.  The  shaft 
was  timbered,  and  drifting  resumed  on  the  150-foot  level.  The  claim  is  owned 
by  E.  0.  Taylor,  244  St.  George  St.,  Toronto,  and  underground  work  was  in 
charge  of  L.  Peterson,  Elk  Lake,  under  contract.  The  plant  consists  of  one 
25  h.p.  upright  boiler  and  one  Napanee  5  by  7  hoist. 

White  Reserve.— The  White  Reserve  Mining  Company,  Limited,  continued 
the  development  of  its  claims  in  the  Maple  Mountain  district.  Several  smaltite 
veins  were  discovered  by  surface  trenching.  In  July,  1917,  shaft  Xo.  1  had  reached 
a  depth  of  143  feet,  and  No.  2  on  21  vein  was  90  feet  deep.  In  No.  1  shaft,, 
stations  were  cut  at  the  70-foot  and  140-foot  levels.  On  the  140-foot  level,  a 
cross-cut  was  run  north  to  cut  No.  21  vein  and  south  to  veins  9,  10  and  14.  A 
total  of  250  feet  of  drifting  and  cross-cutting  was  performed  during  the  year. 

The  plant  includes  one  100  h.p.  return  tubular  boiler,  one  9-drill  Rand 
compressor,  one  Ingersoll-Rand  10  by  12  hoist,  shops,  saw  mill  and  camps. 

The  manager  reports  that  in  No.  21  vein  considerable  native  silver  is  found 
in  places,  and  that  several  samples  across  No.  14  vein  have  shown  platinum  con- 
tent in  the  assays. 

J.  A.  MeAndrew,  408  Lumsden  Building,  Toronto,  is  president  of  the  com- 
pany; J.  G.  Harkness,  Silver  Centre,  superintendent  and  consulting  engineer: 
and  Dan  McCrimmon,  foreman,  employing  20  men. 

IV.— EASTERN  ONTARIO 

Many  branches  of  the  mining  industry  iu  Eastern  Ontario  received  a  decided 
impetus  in  191G.  This  was  due  entirely  to  war  conditions.  It  is  quite  possible, 
however,  that  the  increased  trade  may  be  retained  when  peace  has  been  restored. 

In  the  vicinity  of  Madoc  several  fluorspar  prospects  were  developed  and  ship- 
ments made  amounting  to  1,284  tons.  Small  parcels  had  occasionally  been  sent 
out  since  1914  from  the  Perry  and  Rogers  lots,  worked  by  Messrs.  Cross  and 
Wellington.  Late  in  1916,  however,  it  developed  that  the  Kentucky  producers 
were  unable  to  furnish  any  spar  for  export  because  of  the  increasing  demands  of 
the  American  steel  trade.  Canadian  consumers  immediately  began  to  search  for 
a  supply  at  home,  and  early  in  1917  the  price  had  risen  to  $14  per  ton.  The 
fluorite  veins  near  iladoc  vary  in  width  from  18  inches  to  six  feet,  and  the  material 
is  a  good  average  metallurgical  grade. 

It  is  estimated  that  Canadian  furnaces  consume  about  15.000  tons  per  year, 
and  further  development  may  show  that  this  demand  can  be  supplied  by  Ontario 
producers. 
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lUiniiir  ihi'  voar  the  Kiolianlsou  I'elilspar  ijuarrv  near  Verona  was  sold,  and 
a  new  company  known  as  Feldspars.  LimitiHl,  was  organized  whicii  made  extensive 
improvements  with  a  view  to  increasing  tlie  output. 

The  iron  mines  of  Eastern  Ontario  were  idle  during  tlie  year. 

The  Kingston  Smelting  Company  was  organized  and  work  rc.-unnd  at  the 
lead  smelter  in  Kingston,  which  has  been  idle  for  the  past  two  years.  Custom 
lead  ores  will  be  purchased,  and  an  endeavor  made  to  keep  this  plant  in  -teady 
operation  during  191T. 

Iron  Pyrites 

Caldwell. — On  lots  1  and  ".'  in  the  first  concession  of  Blitlilield  township, 
Eenfrew  countv.  T.  B.  Caldwell  of  Lanark  continued  to  operate  his  pyrites  pro- 
perty. The  incline  shaft  was  deepened  to  95  feet,  and  35  feet  of  drifting  done  on 
the  vein.  Ten  cars  of  ore  were  shipped  to  the  Xichols  Chemical  Company, 
Sulphide.  Since  last  report  a  small  compressor  and  additional  boiler  capacity  have 
been  installed.  Shipment  was  made  from  wliat  is  known  locally  as  Clyde  lake 
siding,  on  the  C.P.  railway  about  four  miles  north  of  Flower  station. 

Seventeen  men  were  em|)loyed  during  tlic  year.  'Mr.  Caldwell  is  manager  as 
well  as  owner  of  the  mine. 

Fowle. — On  lots  (i  and  In  in  tin-  tenth  concession  of  Madoc  township. 
J.  C.  Fowle  of  Madoc  did  considerable  development  work  on  a  vein  of  iron 
pyrites,  which  outcrops  on  these  lots.  Some  twenty-three  lost  pits  were  sunk  at 
various  points.  Mr.  Fowle  states  that  an  average  sample  of  the  vein  matter  from 
sixteen  pits  ran  33  per  cent,  in  sulphur. 

Ten  men  were  employcMl   during  the  summer  mouths. 

Nichols  Chemical  Company. — The  pyrites  mine  and  chemical  ]ilaiil  ojierated 
by  the  above  company  are  situated  at  Suljihide  in  Hastings  county,  on  lot  23, 
concession  XI,  township  of  Ilungerford.  The  Nichols  Chemical  Company  is  a 
subsidiary  of  the  General  Chemical  Company  of  Xew  York. 

Work  underground  during  191C  was  confined  to  stoping  on  the  first,  second, 
third  and  fourth  levels,  chiefly  west  of  the  shaft.  Xo  sinking  was  done,  and 
the  shaft  remains  at  575  feet  in  depth. 

The  mine  and  plant  were  run  to  capacity  during  the  year,  because  of  the 
heavy  demand  for  acids  and  other  chi-niiial  componnds  ]irodueed  at  the  Sulphide 
works. 

An  interesting  feature  of  the  year's  work  was  the  success  of  the  Sulphide 
jilant  in  winning  the  inter-plant  accident  competition  prize.  This  competition 
was  carried  on  between  sixteen  plants  operated  by  the  General  Chemical  Company 
in  the  United  States,  and  the  Sulphide  and  Capelton  plants  in  Canada.  Out  of 
a  possible  working  time  of  334,878  hours,  the  total  lost  time  due  to  accidents  was 
only  138  hours.  The  competition  was  carried  on  from  'March  1st  to  December 
1st,  ]916._ 

W.  H.  DeBlois  is  local  manager,  emjdoying  35  men  at  tlic  mine  and  150  at 
the  chemical  plant. 
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Queenshorn  .1/i»p.--Tliis  miiif  mar  (^loonsboro  in  the  lowiisliip  of  Madoc, 
is  owned  MMil  ii|iiTiit(Ml  In-  tlic  Ciinadiiin  Siilpliur  Ore  Company.  Sinking  was 
resumed  in  the  main  or  Xo.  .'i  shaft,  whieii  had  reached  a  depth  of  3.50  feet  at 
tlie  (lose  of  the  year.  On  the  tiiird  level,  the  main  drift  iiad  lieen  carried  280 
feet  to  a  jmiiit  iliredlv  under  the  surface  slinuini;".  known  as  the  Xo.  5  ore  body. 
No.  2  siiafl  was  pumped  out.  and  will  he  sunk  to  the  2()0-foot  level,  and  the 
workings  eonnected  with  No.  ■'!.  The  plant  has  been  enlarged,  and  a  .second  com- 
pressor installed  giving  suflicicnl   i)ower   for  all   ilexelnpnicnt  work. 

A  switching  engine  for  handling  cars  between  the  mine  and  the  main  line 
of  the  Canadian  N^orthern  was  ])urcha.«cd  during  the  year. 

The  ollicers  of  the  company  are:  Alex.  I>ongwell,  Toronto,  president;  Geo. 
H.  Gillespie.  Mailm-,  manager:  fl.  1-".  Smeaton,  Quecnsboro,  superintendent. 
Sixty   men    were   eiuplnyeil    during   the   year. 

Copper 

Cashel  Copper  Miin's.  Llniilcd. — This  company  was  incorporated  in  Jfarch, 
1916,  and  acquired  the  cast  half  of  lot  31,  and  the  south  20  acres  of  the  west 
balf  of  lot  :!1.  in  all  T(i  acres,  in  the  first  concession  of  Casbel  township,  Hastings 
county. 

Work  was  lieguu  about  Septemiicr  Isl,  and  on  the  date  of  inspection  in 
December,  191 G,  a  vertical  sliaft  5  feet  6  inches  by  10  feet  6  inches  had  been  sunk 
to  a  depth  of  50  feet.  The  shaft  was  on  a  veil)  containing  ebalcopyrite.  No 
shipments  had  been  made,  but  a  small  quantity  of  hand-picked  vein  material 
was  on  the  dump. 

('.  S.  Cryslcr  is  president  and  manager:  W.  Younger,  vice-president;  E.  W. 
Storer,  treasurer;  S.  B.  Dawson,  secretary. 

Twenty  men  were  employed  in  sinking  liy  hand,  under  the  direction  of 
Mr.   Cryslcr. 

Uold 

Cordova. — Work  during  the  year  at  Cordova  mines  was  confined  cliiclly  to 
the  completion  of  the  surface  plant.  Late  in  the  year  pumping  was  begun  in 
No.  1  and  No.  3  shafts,  and  a  little  mining  done  above-,  the  400-foot  level  in 
No.  1  shaft.  The  power  plant  and  dam  on  Deer  Lake  were  completed,  and  it 
was  found  that  during  the  summer  mouths  .the  water  supply  would  prove  insufh- 
cicnt.  In  order  to  keep  up  the  normal  supply  of  water,  at  least  three  conservation 
<lams  are  needed,  one  each  at  Whetstone,  Loon  and  Paudash  lakes.  With  these 
in  place  it  has  been  estimated  that  the  turbines  coiild  be  operated  to  capacity 
the  year  round.  It  was  the  intention  of  the  management  to  carry  on  active 
mining  operations  during  1917,  but  a  disastroiis  fire  on  March  13,  1917,  destroyed 
the  shaft  house,  aud  crushing  plant,  30-stamp  mill,  water  tanks,  blacksmith  and 
machine  shops,  trestles  over  conveyors  and  in  fact  all  the  surface  equipment  at 
No.  1  shaft.  The  new  compressor  plant,  office  and  laboratory  were  saved.  This 
will  delay  operations  for  some  time. 

Peter  Kirkegaard  is  managing  director  of  the  companv',  and  S.  H.  Brockenier 
was  appointed  manager  a  slirii't  time  before  the  fire.  Thirty-five  men  were 
<>m]iloyed. 
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CobaU-Frontenac  Mining  Company,  7.i;«i7e(?.— Miuiug  rights  owned  by  this 
company  in  eastern  Ontario  inclmle  the  following  properties: — 

Lots  "ii  and  35,  concession  YI,  township  of  Kaladar,  known  and  described  in 
previous  reports  as  the  Golden  Fleece  mine. 

North  half  of  lot  26,  and  the  southwest  quarter  of  lot  37,  concession  VII, 
township  of  Kaladar,  and  lot  33,  concession  I,  township  of  Barrie. 

Very  little  mining  work  was  done  during  1916.  No.  2  shaft  was  re-timbered, 
and  sunk  to  a  depth  of  60  feet.  About  300  tons  of  ore  were  mined  from  the  open 
pit  near  the  mill,  and  put  through  the  stamps. 

On  the  Scootamatta  river,  near  the  village  of  Flinton,  the  company  purchased 
a  saw  mill  plant  and  water  power,  which  will  be  developed  as  a  soiirce  of  electrical 
energy  for  the  Golden  Fleece  mine.  During  1916  a  concrete  dam  127  feet  in 
length  was  built,  and  at  this  point  a  head  of  23  feet  is  obtained. 

It  was  expected  that  power  would  be  turned  on  in  August,  1917,  but  non- 
delivery of  plant  will  prevent  completion  when  expected.  The  foundation  has 
been  blasted  for  the  installation  of  a  Kennedy  horizontal  turbine. 

The  officers  of  the  company  are:  George  W.  Millen,  president,  Hamilton; 
M.  G.  Notz,  secretary-treasurer,  Hamilton :  if.  D.  H.  Fletcher,  managing  director, 
Hamilton:   Ernest   Craig,  superintendent,   Flintoii. 

The  head  office  is  at  501  Bank  of  Hamilton  Chambers,  Hamilton,  Ontario. 

Ten  men  were  employed  diiring  tlie  year,  chiefly  on  construction  work. 

Ore  Chimney. — Underground  work  at  the  mine  operated  by  the  Ore  Chimney 
Mining  Company  near  Northbrook,  in  Barrie  township,  Frontenac  county,  was 
resumed  Sth  August,  191G,  having  been  discontinued  December  2oth,  1915.  On 
the  date  of  inspection,  April  9th,  1917,  the  development  was  as  follows: — 

Shaft,  depth  405  feet. 

First  level  at  108  feet,  east  drift  17  feet,  south  drift  6  feet  and  cross-cut 
25  feet. 

Second  level  at  150  feet,  north  drift  127  feet,  south  drift  79  feet,  total 
cross-cutting  78  feet. 

Third  level,  at  250  feet,  north  diift  83  feet,  south  drift  100  feet,  total 
cross-cutting  237  feet. 

Fourth  level  at  300  feet,  cross-cutting  31  feet. 

Fifth  level  at  332  feet,  cross-cutting  44  feet. 

Sixth  level  at  400  feet,  cross-cutting  62  feet,  north  drift  20  feet,  south  drift 
20  feet.  A  raise  has  been  begun  in  the  soutli  drift  55  feet  east  of  the  shaft. 
This  raise  will  be  carried  through  to  the  surface  and  will  serve  as  an  auxiliary  shaft. 

Since  last  report  a  third  boiler  has  been  installed,  there  now  being  a  battery 
of  three  boilers  with  a  total  of  280  h.p.  A  second  Laidlaw-Dunn-Gordon  com- 
pressor has  been  purchased  from  the  Golden  Fleece  company.  This  is  a  duplicate 
of  the  machine  now  being  used,  and  has  a  capacity  of  520  cubic  feet. 

At  the  mill  the  following  additions  to  the  plant  were  installed  during  the- 
year:  one  set  of  Buchanan  rolls  14  in.  by  24  in.;  two  revolving  screens  6  feet, 
by  30  in.;  four  automatic  ore  feeders;  four  Wilfly  tables;  one  Sturtevant  Jaw 
crusher,  8  in.  by  24  in.;  one  roasting  kiln  5  feet  by  30  feet. 
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Tliure  were  no  ore  sliipiiieiits  during  the  year. 

The  ollicers  of  the  eonipany  arc :  Ansfiu  E.  Fletcher,  president,  Hamilton ; 
0.  Vj.  Dores,  secretary-treasurer,  Hamilton;  W.  G.  Anderson,  manager,  North- 
brook.     Twenty-five  men  were  employed  during  tiie  year. 

Talc 

Connollij  Mine. — Tliis  mine,  situated  near  tlic  viihige  of  iladoc  adjoining 
tiie  Henderson  mine  on  the  ea<t.  is  owii(>d  and  operated  by  the  Anglo-.Vmcrican 
Talc  Corporation,  Limited. 

Owing  to  non-delivery  of  machinery,  the  mill  was  not  completed  during  the 
year,  and  very  little  work  was  done  underground.  The  shaft  remains  at  the 
same  level  as  at  last  report,  140  feet,  and  on  the  date  of  inspection,  February, 
1917,  work  had  been  resumed  underground  and  drifting  begun  east  and  west 
on  the  125-foot  level.  Part  of  the  necessary  machinery  was  in  place  in  the  mill, 
including  one  No.  3  Gates  crusher,  one  Griffin  pulverizer,  and  one  lube  mill  5  by  24 
feet.  Hydro-electric  power  is  used  to  operate  the  compressor  and  mill  machinery. 
The  officers  of  the  company  are  H.  S.  Prcdmorc,  president,  New  York ;  K.  J. 
Gilchrist,  secretary,  New  York;  Thomas  Carswcll.  superintendent,  Madoc.  Twelve 
juen   were   employed    in   the   mine   and    mill. 

Eldoriie,  Limited. — Work  was  resumed  on  this  property  early  in  1916  under 
the  management  of  A.  E.  Millington.  The  mine  and  mill  formerly  owned  by 
the  Canadian  Talc  and  Silica  Company,  are  situated  near  Eldorado  station  on 
the  Central  Ontario  railway.  Shaft  No.  1  is  65  feet  deep,  and  No.  2,  15  feet.  A 
new  ore  body  was  being  worked  west  of  No.  1  shaft,  showing  fairly  good  talc. 
This  shoot  was  25  feet  wide,  and  at  the  working  face  was  35  feet  to  the  back 
of  the  stopc.  During  the  year  the  mill  machinery  was  changed  to  meet  modern 
requirements.  Shipments  were  made  steadily  until  October,  when  botli  mine  and 
mill   were  closed. 

The  officers  of  the  eumpany  are:  Sir  Douglas  Haig,  president;  1'.  II.  ^lorton, 
acting  president:  J.  A.  ITaig,  managing  director;  E.  Kempster,  secretary,  all  of 
London,  England.     Fifteen  men  were  omjilnyod  during  the  summer. 

Qeorge  H.  Gillespie  and  Compamj. — The  talc  grinding  plant  operated  by  tbis 
company  is  situated  near  tlie  Grand  Trunk  station,  in  tbe  village  of  Madoc. 
During  the  year  a  third  tube  mill  was  installed,  also  a  new  jaw  crusher  and 
six  bolting  machines.     This  installation  greatly  increases  the  capacity  of  the  plant. 

All  of  the  ore  ground  came  from  (lie  TTendorson  mine  operated  by  Cross  and 
Wellington. 

Eighteen  men  wore  employed  in  the  mill  d\iring  tbe  year. 

Henderson  Mine. — This  mine  near  the  village  of  Madoc  in  Hastings  county 
is  operated  under  lease  by  Messrs.  Cross  and  Wellington. 

The  caving  system  started  in  1914  bas  worked  satisfactorilj-,  and  a  force 
of  8  men  produce  an  average  of  1,100  tons  per  month.  Work  during  the  year 
was  practically  confined  to  tbe  first  level,  slicing  caved  material  between  No.  1 
and  No.  4  raise. 
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About  no  per  cent,  of  the  output  goes  to  the  Gillespie  griiulini,'  ]ilan(.  miuI 
the  balance  is  supplied  to  the  trade  as  niino-iun  ore. 
Mr.  Stephen  Wellington  is  manager  of  tlio  mine. 

Fluorite 

Crogs  and  Wellington. — The  most  extensive  development  has  been  done  by  the 
above  firm  on  lot  11  in  the  thirteenth  concession  of  Huntingdon  township,  on 
what  is  known  locally  as  the  Perry  lot,  from  the  name  of  tlie  original  owner. 

On  this  lot  two  shafts  have  been  sunk.  No.  1  shaft  was  abandoned  at  a 
depth  of  68  feet,  and  No.  3  shaft  had  been  sunk  to  a  depth  of  55  feet  on  the 
date  of  inspection  in  February,  liUT.  At  the  bottom  of  No.  2  shaft  the  vein 
was  five  feet  in  width. 

Near  the  shore  of  Hog  lake,  on  the  same  lot,  a  small  portable  plant  was 
installed,  and  considerable  ore  shipped  from  an  open  cut  on  an  outcrop  of  spar 
which  averaged  5  feet  in  width.  The  open  pit  measured  73  feet  long,  by  5  feet 
wide,  by  15  feet  deep.  At  this  depth  the  water  was  increasing  in  volume,  and 
work  had  to  be  stopped  till  a  pumping  plant  could  be  installed. 

-Mr.  Stephen  Wellington  is  manager,  employing  ten  men. 

Jliiufierfonl  Si/iidicatc. — On  lot  1  in  tlie  fourtli  coneessiou  of  the  township 
of  Madoc,  the  above  company  began  operations  on  a  fluorite  deposit  late  in  1916. 

A  small  plant  was  installed,  consisting  of  one  portable  locomotive  50  h.p. 
boiler,  one  small  two-drill  compressor,  and  a  single  drum  Mac  Machine  Company 
hoist.  The  vein  outcropped  within  a  few  feet  of  the  farm  owner's  residence,  and 
a  shaft  was  sunk  on  the  outcrop.  On  the  date  of  inspection  February  6th,  1917, 
the  shaft  had  reached  a  depth  of  25  feet  and  about  60  tons  of  clean  crystalline 
spar  had  been   stock-piled. 

Iiobert  Phillips  was  in  charge  of  operations  for  tlie  owners,  Messrs.  Harry 
Hungerford  and  Robert  Gilchrist.     Twelve  ni(>n  were  employed. 

Mineral  Products,  Limited. — On  the  Mcllroy  farm,  lot  3,  concession  IV,  town- 
ship of  Madoc,  C.  E.  Ross  and  associates  did  considerable  work  on  a  fluorite 
occurrence,  which  may  develop  into  a  steady  shipper.  The  vein  had  an  average 
width  of  30  inches,  and  the  vein  matter  is  almost  pure  fluorite.  This  has  been 
removed  by  open-cut  method  for  a  distance  of  200  feet,  the  deepest  workings 
being  50  feet.     At  this  point  a  shaft  was  sunk  and  development  continued. 

On  the  date  of  inspection,  February  6th,  1917,  the  organization  of  the  com- 
pany had  not  been  com])lctod,  Imt  llic  filTicers  included  Messrs.  G.  S.  Weyman 
and  Gliarles  IT.  Dearborn  of  Boston,  Mass.;  and  P.  V,.  Casement,  Madoc,  with 
Cliiirlcs  ]?.   Ross,  Madoc,   as  manager. 

Seven  men  were  employed  on   the  date  of  inspection. 

Wellington  and  Munro. — On  lot  13,  concession  XII,  to\vn<lii|)  <if  Huntington, 
the  above  firm  did  considerable  work  on  a  feldspar  deposit.  This  occurrence  is 
across  Hog  lake  from  the  Perry  lot,  and  with  further  development  may  prove 
to  be  a  consistent  shipper.  The  vein  had  an  average  width  of  five  feet,  and  ore 
was  being  removed   from   two  (jjk'ii   pits,  one   15  feet  long  by   20   feet  (]cc\>.  and 
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the  other  oO  foot  long  by  20  feet  ileep,  hoth  .six  feet  wide.  Tlie  ore  was  Iioisled 
by  means  ol"  a  horse  whim  and  a  small  derrick.  A  short  distance  from  the  two 
pits  on  which  work  was  in  progress,  a  third  outcrop  was  found  which  showed 
ore  for  a  width  of  8  feet. 

On  the  east  half  of  lot  1.  in  the  (irst  concession  of  Madoc  township,  on 
the  Lee  farm,  Jlessrs.  Wellington  ami  Miinro  did  a  small  amount  of  work  on  a 
vein  iiaving  an  average  width  nf  :!()  incln-.  Due  car  of  high  grade  spar  was 
shipped  from  this  lot,  and  a  second  car  was  ready  for  shipment.  Work  wa.s 
discontinued  on  the  date  of  inspection  February  Ttli,  ]!)17,  till  a  pumping  plant 
could  lie  installed. 

Sii'|ilirii  W'lllingtnn  i-  Miaiiiigrr.  cm|)loying  15  nuMi. 

Lead 

Galeita. — The  (Jaletta  lead  mine  and  smelter  are  situated  on  Chats  island, 
lot  22,  concession  \1.  lownsliip  of  Fitzroy.  During  1916,  the  ore  above  the 
first  level  at  lUO  fcft  was  stoped  out,  a  winze  sunk  to  the  185-foot  level,  and 
170   feet  of   drifting   done. 

'I'lic  concentrating  jilant  on  the  date  of  inspection  in  March,  1917,  was 
handling  about  30  tons  of  ore  per  day,  and  making  two  grades  of  concentrates. 
The  llrst,  a  clean  galena,  is  sent  to  the  smelter,  and  the  second,  a  galena-zine 
mixture,  is  stock-piled  for  further  treatment. 

During  the  year  the  smelting  jdant  was  completed  and  put  in  operation. 
It  is  said  to  have  a  capacity  of  18  tons  of  pig  lead  per  2i  hours. 

The  property  is  owned  and  managed  by  the  Estate  of  James  Eobertson,. 
Montreal.     Sixty-five  men  were  employed  during  the  year. 

InduiH  Lake  Lead  Miniiu/  ('oiiipnni/. — This  company  was  organized  iu  191f> 
.to  take  over  the  Frontenac  lead  mine  near  Perth  road  in  Frontenac  county.  Xo 
work  was  done  in  the  mine  during  the  year.  Some  changes  were  made  in  the 
mill,  and  it  is  pos^^ililc  tliat  tlic  mine  will  W  ]minpcd  out  and  operations  resumed 
in    HM:. 

Mark  .1.   i'atcrson  was  in  charge  of  work  for  the  new  coraj)any. 

//(■(•/■  mid  Dniiiimond. — On  lot  17  in  the  sixth  concession  of  the  townshij) 
of  Bedford,  the  above  firm  did  a  small  anionnt  of  development  work  on  a  lead 
prospect  during  the  summer  of  191G.  Work  was  commenced  in  July  and  continued 
for  some  months.  Several  test  pits  were  sunk  along  the  strike  of  the  vein,  and 
in  places  some  rich  pay  streaks  of  galena  were  tmcovered.  The  ore  appeared  to 
be  a  fairly  clean  galena  in  a  calcite  gangue,  and  from  one  pit  a  carload  of  hand- 
picked  ore  was  shipped  to  Perth  Amboy.  All  work  was  done  by  hand,  no  plant 
having  been  installed  on  the  date  of  inspection  in  December,  1916. 

Seven  men  were  employed  under  the  direction  of  George  Heck,  of  Prescott. 
Interested  with  Mr.  Heck  in  this  prospect,  are  Messrs.  F.  P.  Drummond  of 
Burridge,  Ontario,  and  J.  II.  Drummond  of  New  York. 
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Feldspar 

Feldspars,  LiinileJ. — This  conipauv  was  organized  early  in  lOlG,  and  purchased 
the  Kiehardson  properties  near  Verona  in  Frontenac  county.  Included  in  the 
sale  were  the  Reynolds  and  Desert  lake  quarries,  where  most  of  the  spar  produced 
in  Ontario  was  obtained.  The  Kingston  Feldspar  and  Mining  Company  retained 
the  Card  quarry,  which  at  one  time  was  a  steady  shipper  of  feldspar,  but  has 
been  closed  for  the  past  six  years.  This  will  probably  be  re-opened  as  a  source 
of  silica  rock,  for  which  there  is  an  increasing  demand. 

Extensive  changes  have  been  made  at  the  Desert  lake  mine  by  the  new 
management.  Heretofore,  the  spar  has  been  taken  from  an  open  pit,  which  in 
the  course  of  many  years'  operations  has  assumed  large  proportions.  It  is  now 
350  feet  long  by  100  feet  wide,  and  in  places  100  feet  deep.  It  is  the  intention 
of  the  new  management  to  sink  a  shaft  at  some  point  in  the  wall  rock  near  the 
south  end  of  the  pit,  and  hoist  all  material  through  this  shaft,  thus  doing  away 
with  the  derrick  and  open  bucket  system.  Kcw  boarding  camps  have  been  built 
to  replace  the  buildings  in  use,  which  were  situated  too  close  to  the  pit  for 
safet}'.  It  is  possible  also  that  in  1917,  an  aerial  tram  will  be  installed  to  carry 
the  ore  to  the  track,  instead  of  transporting  it  in  scows  over  ;!0-Island  and 
13-Island  lakes  to  Glendower  siding. 

The  officers  of  the  company  are:  S.  Harry  Worth,  president;  W.  E.  Segs- 
worth.  managing  director;  B.  F.  Segsworth,  secretary-trea.surer ;  J.  TJalpli  Scott, 
superintendent.     Fifty  men  were  employed  during  tlio  year. 

Feldspar  Quarries,  Limited. — This  company  was  organized  in  1916  by  Messrs. 
Frank  and  George  Hurlburt,  to  work  the  feldspar  property  in  Loughborough  town- 
ship described  in  the  Bureau's  25th  annual  report  under  the  title  Hurlburt 
prospect.  This  prospect  was  abandoned  early  in  the  year,  and  the  prospect  on 
the  Rej-nolds  farm  in  the  10th  concession  of  Portland  township  purchased  from 
the  Canadian  Feldspar  Corporation. 

This  property  was  a  steady  shipper  of  high-grade  spar  during  19 IG.  At 
the  close  of  the  year  the  open  pit  was  120  feet  long  by  65  feet  wide  by  70  feet  deep. 

The  plant  consists  of  two  upright  boilers,  25  h.p.  each,  one  Napanee  hoist, 
and  one  guyed  derrick  with  -lO-foot  boom.  Steam  is  used  f(ir  ilrilling,  and  the 
rock  is  hand-picked  in  the  pit.  Late  in  the  year  the  above  company  purchased 
the  feldspar  grinding  plant  near  Parham  station  from  the  Dominion  Feldspar 
Company. 

The  plant  was  repaired  but  no  spar  was  ground  in  1916.  It  is  the  intention 
to  grind  at  this  plant  the  output  of  the  company's  quarry,  and  also  purchase 
liny  custom  ores  that  may  be  offered. 

George  Hurlburt  is  manager  of  the  quarry  and   mill  employing  15  men. 

Sidney  E.  Orser. — On  lots  12  and  13  in  the  sixth  concession  of  the  township 
of  South  Sherbrooke,  S.  H.  Orser  of  Pertli  quarried  feld.spar  during  the 
year.  This  deposit  was  originally  owned  by  Rinaldo  McConnell,  who  did  a  small 
amount  of  work  some  years  ago.  On  the  date  of  inspection  September  27th, 
1916,  Mr.  Orser  employed  10  men,  and  work  was  Ijcing  pu.shed  vigorously  to  fill 
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a  contract.  The  pit  was  20  feet  wide,  and  pootl  spar  Iiad  been  stripped  fur  a 
distance  of  100  feet  along  the  dilic." 

Shipment  was  made  from  Maberley  station,  C.P.  railway  a  distance  of  three 
miles  from  the  quarry. 

Work  was  discdiitiniicd  a  1st  December,  nnii,  and  the  ijuarry  leased  to 
H.  N.  Kraft.     During  the  year  this  pit  produced  2,000  tons  of  feldspar. 

On  lilt  IT  in  the  sixth  concession  of  Soutli  Sherbrooke  township,  the  Patterson 
farm,  Mr.  Orsor  took  an  option  and  did  some  development  work.  A  small  amount 
of  feldspar  «a>  ([uarried  and  hauled  to  Maberley  for  shipment. 

Victoria  Feldspar  Quarry. — This  ([uarry,  on  lot  33  and  tlie  nortli  lialf  of 
lot  32,  in  the  third  concession  of  Bedford  township,  was  working  for  a  short  time 
only  in  l!)lt).  Early  in  the  year  it  Avas  the  intention  of  the  owners  Messrs.  J.  M. 
Stoness  and  Sons  to  actively  develop  the  ])roporty  and  if  conditions  warranted  it, 
to  liuilil  a  grinding  plant  at  the  (luarry.  These  plans  were  changed  on  the  death 
of  the  prinei])al  owner,  .T.  if.  Stoness. 

Tlie  ([uarry  is  well  located  for  shipping  purposes,  as  the  C.P.  railway  runs 
directly  through  the  property.  It  is  situated  about  tliree  miles  west  of  Crow 
lake  station  on  the  Lake  Shore  line  of  the  C.V.  railway. 

/Mica 

Anglin. — The  Anglin  Mica  Mining  Company,  Limited,  continued  to  develop  its 
property  near  Gould  lake,  on  lot  10  in  the  tenth  concession  of  Loughborough  town- 
ship. The  workings  on  the  date  of  inspection  in  .Tannai'v,  1917,  consisted  of  a  series 
of  open  ])its,  the  deepest  one  being  60  feet.  The  mica  occurs  in  pockets,  and  wher- 
ever the  gangue  appears  favoura1)le  an  opening  is  made  and  abandoned  when  the 
mica  is  not  found  in  paying  quantities.  This  system  appears  to  be  general  in 
mica  mining,  with  the  one  exception  of  the  Laccy  mine  at  Sydenham,  where  the 
crystals  are  found  at  depth,  and  the  veins  have  been  worked  for  many  years. 
The  plant  at  the  Anglin  mine  consists  of  one  portable  locomotive  lioiler,  two 
derricks  and  a  steam  drill. 

S.  Anglin,  Kingston,  is  president  of  the  company:  F.  It.  .\ngliii,  secretary; 
and  J.  E.  Anglin,  manager.     Fifty  men  were  em])loyed  during  the  summer  months. 

Buclc  Lake. — A  mica  prospect  was  opened  during  the  year  by  the  Buck  Lake 
Mining  Company  on  lot  22,  in  the  eleventh  concession  of  Loughborough  towTiship. 

A  narrow  vein  was  followed  down  on  an  incline  to  a  depth  of  65  feet,  and 
considerable  mica  removed.  The  plant  included  one  small  stiff-leg  derrick  and 
horse  whim. 

Alex.  Watson,  Fairmont,  West  Virginia,  is  president  of  the  company,  and 
work  during  the  summer  was  in  charge  of  Henry  ifcCadden,  Perth  road.  Four 
men  were  employed. 

Laccy  Mine. — The  Lacey  mini'  near  the  village  of  Sydenliam  in  Loughborough 
township  is  owned  and   operated   liy   the   General   Electric   Company.     It  is   the 

'  This  is  the  quarry  in  which  the  mineral  cuxenite  was  fountl,  tlescribod  in  the  present 
v.ihimc  liy  Dr.  W.  G.  Miller  and  Cvril  W.  Knii;ht. 
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largost  pnidiKor  tA  miia  in  the  ProviiKO.  ami  i>  said  to  ln'  llio  laiuis|  in  tlio 
world. 

During  the  summer  months,  work  was  resvimed  in  the  open  pit:  in  the 
■winter  the  mica  is  obtained  chiefly  from  tlie  stope  in  tlie  milky  vein.  The  mica 
is  shipped  rough-cobbed  to  the  trimming  and  splitting  plant  operated  by  the 
company  in  Ottawa.  The  Canadian  operating  company  i*  known  as  the  Ijougli- 
borongh  Mining  Company. 

George  AV.  McXaughton  is  manager  of  the  company,  and  llenry  Smith,  mine 
superintendent.     Fifteen  men  are  employed  at  the  mine. 

Sidnei/  II.  Or^cr  Mica  Company. — On  lot  (!,  in  the  eighth  concession  of 
Burgess  township,  this  company  continued  to  develop  the  mica  property  formerly 
known  as  the  Burns  mine.  Several  new  veins  were  discovered,  but  no  pits  or 
workings  of  a  permanent  nature  were  developed.  The  mine  was  dosed  on  Nf)vcm- 
lier  15th,  1916,  and  work  discontinued  for  the  winter  months.  Four  men  were 
employed  during  the  summer  months.  A  considerable  quantity  of  mica  was  taken 
out  and  teamed  to  the  cleaning  house  operated  by  the  company  at  Perth.  Mr. 
Orser  has  taken  an  option  on  a  new  discovery  of  mica  near  Bolingbrooke  station, 
C.P.  railway,  in  tlie  township  of  South  Sherbrooke,  and  intends  to  develop  this 
during  1917. 

Average  prices  received  for  mica  during  the  year  were  liigher  tlian  in  T91.''>. 
The  several  sizes  sold  per  pound  as  follows : — 

1  X  1  a  cents  2x4  60  cents 

1x2  11      "  3x5  $1.00 

1  X  .-;  17      "  4x6  $1.30 

2  X  .';  40      " 

Tlie  smaller  sizes  were  again  in  good  demand. 

Kent  Bros. — This  firm,  with  headquarters  at  Kingston,  has  been  active  for 
a  number  of  years  in  the  mining  and  marketing  of  mica.  They  are  the  chief 
owners  of  the  Taggart  mine  on  the  west  shore  of  Bob's  lake  in  Bedford  township, 
which  was  worked  with  a  small  force  during  1916.  On  lots  2  and  3  in  the  first 
concession  of  Burgess  township,  mica  was  mined  from  several  pits  with  a  force 
of  three  men  under  foreman  J.  W.  Silver.  This  property  is  owned  outright  by 
Messrs.  Kent  Bros.,  and  in  the  early  days  of  eastern  Ontario  mining  was  a  large 
producer  of  phosphate.     The  pits  run  from  10  to  40  feet  in  depth. 

On  lot  4  in  Bedford  township  near  Buck  lake,  four  men  were  employed 
all  summer  in  mining  mica,  in  various  pits  and  old  openings.  All  of  the  mica 
is  rough-cobbed  at  the  mines,  and  shi])ped  to  Kingston  where  it  is  finished, 
trimmed  and  split  for  the  market. 

Sydenham  Mica  and  Phosphate  Mining  Co. — On  lot  7,  in  the  eighth  con- 
cession of  Loughborough  township,  thi.s  company  built  substantial  camps,  and  began 
operations  on  a  promising  mica  prospect  in  the  fall  of  1916.  Xo  shipment  had 
been  made  up  to  the  date  of  inspection  in  December,  1916,  but  a  plant  was  being 
installed  and  arrangements  made  for  a  cleaning  house  in  Sydenham  village. 

IT.  X.  Kraftr  is  in  charge  of  operations,  emploj-ing  seven  men. 
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Triiiiininij  and  Siililling  Plaids. — Tlic  followiii^^  linns  aiv  cii^ajifcl  iu  I  iiiniiiiii«; 
mill  thin-splitting  mica:  At  Ottawa,  Loughlioroujjli  Jliiiinfj;  t'omjiany,  Laurentide 
Mica  Company,  S.  0.  Fillion,  liugenc  MuiiscU  ami  I'miipiMiy.  ami  It.  lilacklniiii ; 
and  at  Kingston,  the  Anglin  Mica  Mining  Company  and  Kcnl  15ru.~. 

Molybdenite 

In  the  twenty-fifth  annual  report  nt  ilic  Uuruaii  of  Mines  a  fairly  complete 
description  is  given  of  the  known  occurrences  of  molybdenite  on  which  work  had 
been  performed.  During  llUf;  some  of  the  prospects  mentioned  in  this  report 
were  sold,  and  on  many  of  them  no  work  was  done.  The  assets  of  the  Orillia 
Molybdenum  Company  were  taken  over  by  the  Tntcriuitional  Molybdenum  Company. 
The  new  company  being  a  merger  of  the  Orillia  and  O'Brien  interests,  including 
the  O'Brien  molybdenite  mine,  the  snieliei-  at  Orillia.  and  the  concentrating 
plant  at  Benfrew. 

The  Legree  prospect  on  lots  35  and  .'iii  in  the  fourteenth  concession  of 
Brougham  township  was  reported  sold  to  a  New  York  company  known  as  the 
Steel  Alloys  Corporation,  and  very  little  work  was  performed  during  the  year. 

Chisholm  Mine. — This  property  on  lot  5,  concession  XIV,  Sheffield  township, 
was  described  in  the  25th  annual  report  under  the  title  Sheffield  mine.  The  name 
has  since  been  changed  to  the  Chisholm  mine  from  the  name  of  the  owner. 
Early  in  the  year  it  was  under  option  to  the  International  Molybdenum  Company, 
but  the  option  was  never  exercised,  and  the  property  reverted  to  A.  M.  Chisholm. 
the  original  owner.  .V  small  mill  was  built,  and  a  low-grade  concentrate  was 
produced  and  shipped  to  Ottawa  for  rurther  treatment.  The  plant  consisted  of 
one  Sawyer-^fassey  jaw  crusher,  two  sets  of  10  by  IG  rolls,  followed  l)y  two 
Sturtevant  screens,  the  oversize  from  the  screens  being  returned  to  the  rolls.  By 
this  process  it  was  claimed  that  a  15  per  cent,  shipping  product  was  obtained. 

Twelve  men  were  employed  by  ^Ir.  Chisholm.  who  was  in  charge  of  all  work 
at  tiie  property. 

Inicntalional  Mnliihdeiuim  Companij. — This  company  was  organized  in  IDlfi 
by  (i.  P.  Grant  of  the  Orillia  Molybdenum  Company.  Options  were  taken 
on  variu\is  prospects  including  the  Jamieson  in  Lyndoch  township,  the  Chisholm 
in  Shellield  township,  the  ^loran  prospect  adjoining  the  O'Brien  mine,  and  others 
in  Quebec  and  British  Columbia.  In  the  town  of  Eenfrew  a  suitable  building 
was  secured  and  a  concentrating  plant  installed,  to  which  the  ore  from  the  several 
properties  could  be  taken  for  treatment  before  shipment  to  the  smelter  at  Orillia. 

The  Chisholm  and  Jamieson  prospects  reverted  to  the  original  owners,  and 
most  of  the  ore  received  at  the  Eenfrew  plant  was  shipped  from  the  O'Brien 
mine  in  Brougham  township.  This  mine  was  worked  up  to  22nd  December,  1916. 
Since  that  date  all  work  was  done  on  the  property  adjoining  the  O'Brien,  known 
first  as  the  Moran  ]irospect.  later  sold  to  the  Boss  Syndicate  of  Ottawa,  and  in 
the  spring  of  1916  leased  by  this  syndicate  to  Frank  (i.  Todd  of  Montreal,  who 
in  turn  leased  it  to  the  International  Company.  A  xcrtical  shaft  had  been  sunk 
to  a  depth  of  2fi   feet  on   the  date  of  inspection   in   .lannary.   1!UT.  and   several 
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open  outs  made  on  promising  veins.  The  plant  at  the  mine  included  two  portable 
locomotive  boilers,  one  Jcnckes  hoist,  one  Snnirt-Turucr  pump,  two  derricks,  and 
seven  machine  drills.  Substantial  boarding  camps,  oflice  and  shops  liave  been 
erected  on  the  property. 

The  mill  at  Eeufrew  is  designed  to  treat  ore  from  the  company  mines,  and 
any  custom  ore  offering.  The  concentrates  from  the  mill  are  shipped  to  the 
smelter  at  Orillia,  where  molybdic  acid  and  fcrro-molybdonum  are  manufactured. 

The  officers  of  the  company  are:  J.  L.  Murray,  Renfrew,  president;  H.  A. 
Jordan.  Renfrew,  secretary;  G.  P.  Grant,  Orillia,  managing  director,  and  J.  F. 
McKenzie,  mine  superintendent. 

Twenty  men  are  employed  at  the  O'Brien  mine  and  lo  men  at  tlio  Renfrew 
mill.  This  force  does  not  include  the  teamsters  hauling  to  Ashdod  station  from 
the  mine,  or  the  office  staff  at  the  mill. 

Hetifrew  Molybdenum  Mines,  Limited. — This  company  was  actively  engaged 
during  the  year  in  the  mining  and  concentrating  of  molybdenum  i>u  tlieir  pro- 
perty lots  8  and  9,  concession  XI,  township  of  Brougham. 

Exploration  was  carried  on  by  shot  drills,  and  a  two-compartment  shaft  sunk 
to  a  depth  of  83  feet,  with  three  working  levels.  A  complete  mining  plant  was 
installed  consisting  of  two  Jeuckes  locomotive  type  boilers,  60  h.p.  each,  one  Rand 
compressor,  capacity  585  cubic  feet;  one  6  by  8  Jenckes  hoist,  and  laboratory. - 

About  July  1st,  work  was  begun  on  the  foimdation  for  the  concentrator, 
which  was  completed  and  running  before  the  close  of  the  year.  The  ore  is  first 
broken  in  a  Farrell  jaw  crusher,  then  fed  direct  to  a  Hardinge  ball  mill,  the  feed 
being  controlled  by  a  Challenge  feeder.  From  the  ball  mill  it  passes  to  a  concave 
sizer.  The  oversize  from  this  screening  operation  is  returned  to  the  ball  mill, 
and  the  undersize  to  settling  tanks,  mixers,  and  then  direct  to  an  Elmore  vacuum 
oil  unit,  where  concentration  is  completed.  The  Elmore  unit  has  a  capacity  of 
35  tons  per  day,  and  the  oil  used  is  a  crude  kerosene  costing  about  5  cents  per 
ton  of  ore  treated.  It  is  claimed  for  this  process  that  an  extraction  of  95  per 
cent,  is  obtained,  and  the  concentrate  is  exceptionally  high-grade,  running  from 
90  per  cent,  upward  in  molybdenum  content. 

At  the  time  of  inspection,  .January  25th,  1917,  adjustments  were  being  made 
in  the  plant,  and  it  was  not  yet  running  to  capacity.  About  300  lbs.  per  day  of 
concentrate  was  being  produced  for  shipment  to  France. 

The  officers  of  the  company  are :  Jean  Vanophen,  Brussels,  Belgium,  president ; 
R.  Leprohon,  Grand  Mere,  Quebec,  secretary;  P.  C.  Neault,  Grand  Mere,  Quebec, 
treasurer;  and  Charles  Spearman,  Mt.  St.  Patrick,  manager;  65  men  were  em- 
ployed in  the  mine,  mill  and  surface  development  work. 

Spain. — The  Spain  mine,  so  called  from  the  name  of  the  owner  William  J. 
Spain  of  New  York,  is  situated  on  lot  31,  in  the  fourth  concession  of  the  township 
of  Griffith.  Production  was  not  very  steady  during  1916,  the  first  six  months  being 
taken  up  in  the  erection  of  the  concentrator  mentioned  in  the  Bureau's  25th 
annual  report.  The  first  mill  run  was  made  on  June  22nd,  but  it  was  shut  down 
for  adjustments  when  inspected  on  June  29th. 
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The  plant  installutl,  follows  closely  tiie  original  design  described  in  the  25th 
annual  report. 

Work  diuiiij,'^  the  year  was  under  tiie  supervision  of  Michael  Fogarty  of 
New  York. 

(iraphitc 

]ilack  Donald. — The  Black  Donald  Graphite  Company  continued  to  be  the 
largest  producer  of  graphite  in  the  Province.  Tiic  mine  and  mill  are  situated 
about  It  mili'.s  from  Calabogic,  in  JJenfrew  county.  The  mining  rights  of  the 
company  include  lots  17  to  20  inclusive^  in  concessions  1^  2  and  3,  township 
of  Brougham. 

To  meet  the  increased  demand,  the  mine  was  worked  all  winter  in  1915-16, 
•whereas  heretofore  mining  operations  have  been  suspended  during  the  winter 
months. 

In  i[arch,  101  (>,  a  new  shaft  was  sunk  near  the  old  workings.  This  shaft 
had  reached  a  depth  of  57  feet  at  the  close  of  the  year,  and  was  producing  about 
25  tons  per  day  of  ore  equal  in  grade  to  the  average  product  of  the  old  workings. 

In  1J)1G  a  considerable  quantity  of  Ceylon  and  Corea  graphite  was  marketed 
in  America,  chiefly  the  very  highest  grade  for  crucible  stock  only.  The  stimulus 
given  to  the  trade  during  the  past  two  years  is  due  entirely  to  war  conditions. 
The  interruption  to  ship{)ing,  both  from  Ceylon  and  Senora,  Me.xico,  called  for 
an  increased  production  from  tlie  mines  in  Canada  and  T^nitcd  States.  In  the 
state  of  Alabama  alone,  fifteen  new  properties  were  opened  during  tiie  year.  Under 
ordinary  conditions  these  mills  alone  would  produce  all  the  trade  could  absorb. 
The  price  rose  for  No.  1  flake  from  fi  cents  per  pound  to  12  cents  in  191G. 

Seventy-five  men  were  employed  at  the  mine  and  mill  under  superintendent 
J.  G.  Patno. 

The  officers  of  the  company  are :  A.  M.  Mungcr,  Kansas  City,  president ; 
R.  F.  Bunting,  Calabogie,  general  manager  and  treasurer;  J.  N.  Snead,  Calabogie, 
secretary. 

Globe. — On  August  r.'tli.  lUli;,  the  assets  of  the  Globe  Graphite  Mining  and 
Refining  Company  were  sold  by  the  chief  owner,  Rinaldo  McConnell,  to  a  group 
of  capitalists  from  Syracuse,  New  York,  who  continued  to  operate  under  the  above 
■company  name. 

The  mine  is  situated  on  lots  21  to  2.3  inclusive,  in  the  sixth  concession, 
township  of  North  Elmsley,  and  the  ore  is  teamed  to  the  mill  at  Port  Elmsley,  a 
•distance  of  three  miles. 

Under  the  direction  of  the  owners,  a  contract  was  given  Messrs.  Smith  and 
Diirkee  of  Sudbury  for  several  hundred  feet  of  diamond  drilling.  The  mill  was 
enlarged,  and  the  process  of  refining  changed  to  meet  modern  conditions  and 
increase  the  capacity.  At  the  mine  two  shafts  were  begun.  No.  2,  incline,  was 
down  20  feet,  and  No.  3  vertical,  42  feet,  on  the  date  of  inspection  in  February, 
1917. 

Additional  plant  at  the  mine  included  one  compressor  with  a  capacity  of  300 
■cubic  feet,  one  portable  locomotive  boiler,  60  h.p.,  one  return  tulnilar  boiler,  SO  b.p., 
•one  double  drum  Lidgerwood  hoist. 
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The  officers  of  the  company  are:  Charles  A.  Lux,  Syracuse,  president;  George 
G.  Fryer,  Syracuse,  secretary;  George  H.  Beebe,  I't.  Elmslcy,  maiiagor:  George 
X.  Brewer,  Pt.  Elmslcy,  supcrinteudcut.  Thirty-five  men  were  I'liiidoycd  at  the 
mine  and  12  at  the  mill. 

yational. — The  National  Graphite  Conipany.  l.inuticl.  niiiiiinicil  drvi  loimiciu. 
on  its  property,  lot  'H.  concession  XIII.  township  of  iloutcagle. 

The  Xo.  1  shaft  or  pit,  described  in  the  last  annual  report,  supplied  most 
of  the  ore  mined  by  the  company  during  1916,  and  at  the  close  of  the  year  this 
shaft  was  125  feet  deep.  Pit  Xo.  2  was  -10  feet  deep,  and  pit  Xo  3,  20  feet  deep. 
Work  now  in  progress  will  connect  pits  1  and  2,  at  tlie  l■^")-foot  level.  The  mine 
is  situated  near  the  village  of  Maynooth  on  the  Canadian  Xovtlicrn  rnilway,  and 
during  the  year  a  boiler  and  compressor  plant  was  erected  near  the  track  about 
4,000  feet  from  the  mine.  This  installation  consists  df  one  10  feet  by  72  inches, 
return  tubular  Goldie  McCullocli  boiler,  1.50  li.p..  ami  one  Hand  compressor, 
capacity  2,000  cubic  feet  of  free  air  per  minute. 

The  new  plant  had  not  been  jnit  in  (■(innai->iou  up  to  11th  Aj)ril.  li)17, 
power  being  still  supi)lied  by  the  small  ol.j-ioot  IJand  compressor  at  Xo.  1  sliaft. 

The  last  sliipment  of  ore  to  the  Ilarconrt  mill  was  made  SOtli  December,  1916, 
and  since  that  date  all  ore  has  been  stock-jiiled  at  the  mine.  Manager  Foster 
stated  that  a  re-organization  of  the  company  was  in  progress,  and  it  w'as  probable 
tiiat  during  1917  the  mill  at  llarcourt  would  be  dismantled  and  moved  to  the 
mine  at  Maynooth. 

Finished  flake  graphite  to  the  extent  of  900.000  pounds  was  shipped  during- 
1916.  The  lower  grades  are  in  demantl  as  foinidry  facings,  and  all  the  Xo.  1 
product  went  to  the  crucible  manufac^turers,  with  the  exception  of  a  shipment 
of  50  barrels  of  Xo.  1,  which  went  to  a  munitions  factory  in  France.  The  officers 
of  the  company  are:  W  A.  P.  Schurnan.  president  and  treasurer.  Toronto;  J?.  W. 
Foster,  manager.   Maynooth:  W.   II.   Matthews,   director.   Toronto. 

Twenty-five  men  were  cmjiloycd  at   ibc  mine  .-iikI    1  ■,'  at   llie   Ilaicnuit   iiiiin'. 

Corundum 

The  ilanufacturers'  Corundum  Company,  Limited.  iTsmned  ojierations  at  the 
Burg&ss  property  lotli  April,  191C,  and  closed  down  1st  .\ugu.-t,  191G.  In  the 
meantime  prospecting  and  development  was  continued  on  jiropcrties  acquired  by 
the  companv  in  the  townships  of  Eaglan  and  IJadclillV,  and  in  August  tlie  Burgess 
mill  was  dismantled  and  moved  to  Palmer  i-M])ids  in  Kaglan  township.  At  this 
point  a  new  mill  was  erected,  to  treat  the  ores  mined  on  the  following  properties: — 
lot  32,  concession  1,  township  of  Eadcliffe;  lots  25  to  28  inclusive,  concession  10, 
township  of  Raglan;  lot  24,  concession  18,  township  of  ]?aglan.  On  this  latter 
lot  the  mill  is  situated. 

The  mill  has  a  capacity  of  100  tons  per  day,  and   the  method  of  li-enliiieiit 
varies    greatlv    from    that    previously    employed    at    Burgess    and    CraiLiinoiit.      A 
leading  feature  of  the  milling  practice  is  in  the  classification  of  the  Wilfley  table  ■ 
feed,  resulting  in  a  much  higher  grade  shipping  product. 
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As  noted  iu  jjrevious  l•epo^•l^,  the  ore  deposits  are  very  sliallow,  and  liave  to 
be  worked  by  the  open  pit  method.  As  a  result,  work  is  being  carried  on  in 
several  places  at  the  same  time  and  portable  thaw  houses,  fuse  and  eap  houses, 
and  boiler  plants  have  to  be  employed.  The  ore  is  teamed  to  the  mill  from  the 
various  pits,  in  some  places  a  distance  of  four  miles. 

The  oflBcers  of  the  company  are:  D.  A.  Brebner,  58  King  St.  East,  Tonmto, 
maria;;iiig  director:  A.  W.  llolmsted.  secretary,  Toronto;  Prof.  II.  K.  T.  Ilaultaiii. 
coiisiilliiig  engineer,  Toronto;   E.   B.   ('larke,  superinfeiulent,  .lewclvillc,    P.O. 

Seventy  men  were  employed  during  the  year. 

Quarries 

Canada  Cement  Company. — The  quarry  operated  liy  this  company  to  supply 
stone  to  its  Xo.  5  plant  at  Point  Anne  near  Belleville,  was  opened  for  the  year's 
operations  in  May,  1910,  having  been  closed  for  some  time  previous.  From  May 
till  the  close  of  the  year,  it  was  worked  continuously,  and  on  account  of  the 
activity  in  the  cement  trade,  it  will  be  kept  open  throughout  the  winter  of  1916-17. 

A  I'lijiper  churn  drill  is  used,  and  a  large  ijuantity  of  rock  is  always  kept 
broken  ahead  of  requirements.  Holes  are  drilled  '21  feet  deep  and  .5  and  •!  inches 
in  diameter 

II.  ]j.  Shock  is  manager.  cni|il(iyiMg  .'!.")  men  in  the  i|iiarry. 

Point  Anne. — Point  .\nnc  (,)iiarrics.  Limitcil.  situiitcd  about  one-half  mile 
west  of  the  Canada  Cement  plant,  worked  to  capacity  thro\ighout  the  year  1910. 
The  quarry  is  now  one-half  mile  long  by  100  feet  wide,  and  has  an  average  depth 
of  30  feet.  Drilling  is  done  with  an  Armstrong  electric  well  drill,  and  the  broken 
rock  is  loaded  by  steam  shovel.  In  addition  to  the  regular  output  of  crushed 
stone  of  all  sizes,  shipped  by  lake  and  rail,  10,000  tons  of  crib-filling  was  su])plied 
to  Toronto.     One  Xo.  18  McCuUy  crusher  was  added  to  the  plant  during  the  year. 

The  officers  of  the  company  are:  M.  J.  Hancy,  president;  J.  F.  M.  Stewart, 
manager;  A.  X.  Hannvell.  secretary-treasurer;  A.  G.  Bennett,  superintendent. 

Twenty-six  men  were  employed  during  the  year. 

Ilastings  Quarry  Company. — On  lot  11  in  the  fourteenth  concession  of  Hunger- 
ford  township,  the  quarry  owned  l\v  this  company  was  operated  for  two  months 
from  ir)th  September  to  15th  November,  1916.  A  special  order  for  crushed  red 
granite  was  being  filled  for  use  at  the  Bloor  Street  Viaduct,  Toronto,  and  on  the 
completion  of  this  contract  the  quarry  closed.  The  rock  is  loaded  from  bins  to 
cars  on  C.X.  railway  siding  from  Bridgewater. 

John  Grant  is  manager  of  the  quarry,  which  had  lieen  shut  down  for 
the  previous  two  years,  and  tlie  steam  plant  utilized  for  the  operation  of  a  saw- 
mill on  the  quarry  property. 

For  various  reasons,  mainly  arising  out  of  the  war,  which  manifested  them- 
selves in  slack  demand  by  the  building  trade,  and  small  appropriations  by  town- 
ships for  road  work  and  other  municipal  demands,  a  large  number  of  the  quarries 
described   in   previous  reports   of  the  Bureau   were   closed   entirelv  or  worked   for 
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short  periods  only  during  1916.  This  condition  will  probably  continue  during 
1917  and  to  the  close  of  the  war.  A  few  were  opened  for  two  months  to  fill 
special  contracts,  such  as  the  Hastings  quarry,  others  for  a  longer  or  even  shorter 
period.  For  this  reason,  and  the  fact  that  many  were  closed  entirely  wlien  visited 
by  the  Inspector  no  attempt  is  made  to  describe  these  quarries  fully. 

V. -SOUTHVVKSTKRN   ONTARIO 

The  remarks  made  regarding  quarries  in  eastern  Ontario  apply  also  to  those 
of  southwestern  Ontario,  with  the  exception  of  quarries  operated  for  the  production 
of  white  lime.  The  demand  for  this  product  is  fairly  steady  and  increasing,  with 
a  tendency  on  the  part  of  producers  to  erect  hydrating  plants  to  supply  the  large 
Canadian  demand.  It  is  possible  that  in  a  few  years  the  imports  of  hydratod  lime, 
chietly  from  the  Ohio  plants,  will  cease  entirely,  and  tlie  wliole  Canadian  trade 
will  be  supplied  from  Ontario  plants.  The  limestone  in  the  vicinity  of  Teeswater 
and  Elora  has  been  found  to  be  particularly  suitable  for  liydrating  purposes. 

Quarries 

Boyd. — On  lot  3  in  the  fourth  concession  of  Nassagawaya  township,  the  Boyd 
Pressed  Brick  Company  operates  a  quarry  in  the  Medina  shales  for  the  manufacture 
of  pressed  brick.  The  quarry  has  a  working  face  25  feet  high,  and  this  is  operated 
in  two  benches. 

George  Lamb.  Milton,  is  niiinager  of  the  company,  employing  10  men  in  the 
quarry. 

Canada  Cement  Company. — This  company's  quarry  and  plant  at  Port  Col- 
borne,  shut  down  21st  January,  I'JIG,  was  re-opened  5th  April,  and  ran  con- 
tinuously till  the  close  of  the  year.  In  the  quarry  a  20-foot  face  is  being  worked, 
just  north  of  the  Grand  Trunk  right  of  way.  Part  of  the  stone  is  being  removed 
from  the  Eeeb  property,  on  which  a  royalty  is  paid,  and  part  from  the  company's 
own  quarry. 

Drilling  is  done  by  two  Clipper  churn  drills,  drilling  5-inch  holes,  and  block- 
holding  by  plugger  drills,  for  which  air  is  supplied  by  a  small  Westinghouse  air 
pump.  This  is  a  portable  outfit,  and  works  efficiently  if  the  air  line  is  kept 
under  50  feet. 

S.  R.  Preston  is  manager,  employing  2.j  men. 

Canada  Crushed  Stone  Corporation,  Limited. — The  quarry  and  crushing  plant 
of  this  company  near  Dundas  in  the  township  of  West  riaml)orough,  was  in  con- 
tinuous operation  throughout  the  year.  A  complete  description  of  the  quarry  and 
plant  was  given  in  the  last  annual  report  of  the  Bureau.  In  this  report  was 
included  also  an  average  analysis  of  tlie  limestone,  and  the  several  uses  for  wliieli 
it  is  suitable. 

The  quarry  employs  an  average  of  45  men  and  the  crushing  ]ilant  15.  C.  M. 
Doolittle  is  president  and  general  manager  of  the  company,  and  .T.  B>.  Hart  secretary- 
treasurer  and  assistant  manager. 
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Cataract  Saml  and  Gravel  Compani/. — Oiio  of  tliu  largest  sainl  and  gravel  pits 
in  tlio  Province  is  situated  at  Cataract  Junction  lui  lot  1  I  in  tin;  third  concession 
of  Caledon  townsliip. 

The  working  face  has  a  depth  of  125  feet  measured  on  the  incline.  The 
top  layer  is  a  coarse  {gravel,  and  the  bottom  bed  is  composed  of  finer  gravel  with 
clean  sand  between  the  two  gravel  beds.  In  the  summer  of  1010  a  plant  was 
being  installed  to  strip  the  upper  bed  of  coarse  gravel,  and  thus  work  the  pit  in 
benches,  doing  away  with  the  screening  plants.  A  clam  shell  hoist  and  hopper 
was  erected  on  the  upper  bank,  and  the  material  loaded  directly  into  cars  l)elow, 
through  a  chute  120  feet  in  length.  By  this  arrangement  it  will  be  possil)le  to 
extract  the  20  feet  of  clean  sand  without  screening. 

The  pit  was  purchased  by  the  Hydro-electric  Commission  in  the  spring  of  10] fi. 
;ind  work  was  under  the  direction  of  Chief  EIngineer  F.  A.  Gaby. 

W.  A.  Alexander,  Alton,  was  .<uperintendcnt,  employing  six  men. 

Coast  and  Lakes  Contraclinf/  Corporation. — The  head  office  of  this  company 
is  at  41  Broad  St.,  Xew  York  City,  and  eleven  quarries  are  operated  in  various 
states  in  the  Unioii.  The  company's  Canadian  quarry  is  situated  in  the  townsliip 
of  Bertie,  Lincoln  eountv,  about  six  miles  from  the  village  of  Bidgeway.  During 
1910,  (iperations  were  restricted,  and  oidy  two  cargoes  of  the  large  blocks  for 
lireakwiilcr  ]nuposes  were  shipped  to  BufTalo.  Jn  addition  to  tliis,  fifteen  cars  of 
rublile  were  shipped  to  local  Canadian  points. 

The  quarry  closed  in  August.   iniO. 

II.  L.  Clapham  is  superintendent,  employing  JO  men. 

Constructing  and  Paving  Coinpanij. — In  the  township  of  Erin  about  two  miles 
northeast  of  the  village  of  that  name,  this  company  operates  a  large  sand  and 
gravel  pit.  The  material  is  dug  by  a  Beatty  clam  shell  hoist  and  loaded  into 
dump  cars,  capacity  five  cubic  yards  each.  These  are  hauled  on  the  level  to  a 
hopper,  and  fed  directly  to  a  No.  3  Austin  gyratory  crusher.  From  the  crusher 
it  is  elevated  to  a  revolving  screen  14  feet  long  by  3  feet  in  diameter,  constructed 
in  two  sections,  10  feet  of  sand  screen  and  four  feet  of  gravel.  This  gives  two 
products,  sand  and  gravel.  The  crushed  boulders  are  not  separated.  At  this 
plant  there  is  also  machinery  for  manufacturing  sand-cement  tile.  These  are 
made  13  inches  long  and  3,  4  and  5  inches  in  diameter. 

The  officers  of  the  company  are:  James  Pearson,  Confederation  Life  Building. 
Toronto,  president;  F.  B.  Neave,  Toronto,  secretary-treasurer;  W.  E.  Bristow, 
superintendent;  0  men  are  employed. 

Contractors'  Supply  Companij. — On  lot  27,  concession  I,  Caledon  township, 
near  the  town  of  Orangeville,  this  company  quarries  limestone  for  the  burning  of 
lime,  a  small  portion  of  the  product  being  sold  as  crushed  stone.  The  quarry  lias 
a  working  face  of  23  feet,  and  is  150  feet  long  by  100  feet  wide.  There  are  two 
draft  kilns  with  a  capacity  of  ten  tons  of  lime  each  per  day.  In  August,  1914,  a 
plant  for  the  production  of  hydratcd  lime  was  built.  The  stone  in  this  quarry 
yields  a  gray  lime  onlv,  and  in  order  to  comjjete  with  the  white  lime  producers,  a 
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second  quarn-  was  purchased  at  Teeswater.  l>iiu\'  county,  and  stone  from  that 
point  shipped  to  the  hydrating  plant.  In  tliis  way  both  white  and  gray  hydrated 
lime  are  manufactured. 

The  lime  from  the  kilns  is  first  crushed  in  rolls  and  convoyed  to  a  bin  above 
the  mLxer  on  a  belt  conveyor.  In  the  mixer  or  hydrator,  60  gallons  of  water  is 
added  to  each  ton  of  lime,  through  a  perforated  pipe,  and  the  w-holc  mass  rotated 
until  the  hydration  is  completed.     It  is  then  screened  and  bagged  for  the  market. 

The  plant  consists  of  two  horizontal  tubular  boilers,  one  jaw  crusher,  one 
Simons  disc  crusher,  rolls,  screens,  elevators,  storage  bins  and  bagging  room. 

F.  J.  Beharriel.  182  Van  Home  St.,  Toronto,  is  manager  of  tlir  ror,ip:\iiy,  and 
Eichard  Jones,  R.R.  Xo.  l!,  Orantroville,  superintendent. 

Elora  ^Yhite  Lime  Company. — This  company  was  organized  in  1!U  I  by  Mr. 
John  Kennedy  of  Guelph,  who  opened  up  a  quarry  and  erected  a  hydrating  plant 
in  the  township  of  Nichol,  concession  XII,  near  the  tciwn  oE  Elora. 

In  Xoveniber,  191.5.  a  joint  stock  company  was  incDrjioratcd,  dwiicil  Jnintly 
l)y  the  Toronto  Plaster  Company  and  tlie  Alabastine  Company  of  J'aris,  and  work 
was  continued  imder  the  old  firm  name  Elora  White  Lime  Company  till  July,  1916. 
The  Alabastine  Company  then  purchased  the  holdings  of  the  Toronto  Plaster 
Company,  and  it  came  under  the  management  of  Mr.  A.  J.  Parkliurst,  of  Caledonia. 

The  quarry  has  a  working  face  of  20  feet,  and  drilling  is  done  by  a  Cyclone 
churn  drill.  Four  kilns  with  forced  steam  draft,  supply  one  Clyde  hydrater,  the 
lime  being  first  pulverized  in  a  Bonnet  mill. 

The  officers  of  the  company  are:  I?.  S.  Haire,  Paris,  president;  A.  J.  Park- 
hurst,  Caledonia,  manager;  .T.  F.  Cameron,  Elora,  superintendent. 

Em,pire  Limestone  Company. — The  operations  of  this  company  during  1916 
were  practically  confined  to  loading  and  shipping  sand.  The  quarry,  formerly 
one  of  the  largest  shippers  in  the  Province,  was  closed  during  the  year.  The 
crusher  ran  for  one  week  only,  crushing  a  few  cars  of  road  material. 

The  company's  head  office  and  stock  yards  are  in  Buffalo,  N.Y.,  and  all  lake 
shipments  go  to  Buffalo.  Of  the  rail  shipments,  the  records  for  the  year  1916 
show  that  about  one-half  went  to  Buffalo  and  the  remainder  to  Canadian  points; 
135,000  cubic  yards  of  sand  were  shipped  during  the  year. 

The  officers  of  the  company  are:  B.  Fuller,  president,  llndson  and  Itli 
Streets,  Buffalo,  N.Y. ;  John  Haston,  superintendent,  Sherkston ;  and  S.  J.  Fuller, 
Sherkston,  assistant  superintendent;  36  mon  were  employed  during  1916. 

Hagersville  Contracting  Company. — This  quarry  is  situated  on  lot  14,  con- 
cession XIII,  Walpole  township,  near  the  village  of  Hagersville.  The  manage- 
ment report  that  due  to  the  scarcity  of  labour  in  1916,  the  quarry  was  in  operation 
for  a  short  time  only.  Work  was  begun  26th  A])ril,  and  the  quarry  and  crushing 
plant  closed  July  1st.  The  plant  was  described  in  previous  reports  of  the  Bureau, 
and  remains  unchanged.  In  normal  times  this  quarry  operates  the  year  round, 
and  has  a  capacity  of  1,000  tons  of  crushed  stone  per  day,  with  shipping  facilities 
on  three  railways. 

John  C.  Inglis  i.,  manager  of  the  com]jany. 
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Michigan  Central  Quarry. — This  quarry,  near  the  village  of  Uagersville,  is 
operated  by  the  Michigan  Central  Railway  Company  as  a  source  of  supply  of 
surfacing  material,  stone  for  pier-filling  and  culverts,  and  building  stone.  Opera- 
tions were  restricted  during  the  year,  due  to  the  scarcity  of  labour.  A  six-foot 
stope,  75  feet  in  width  was  taken  up  through  the  quarry,  and  this  now  gives  a 
working  face  of  26  feet. 

The  plant  includes  one  IngersoU  straight  line  compressor,  capacity  425  feet, 
one  No.  7VL>  s'l'l  one  No.  5  Austin  gyratory  crusher,  one  locomotive  boiler,  and 
two  horizontal  tubular  boilers,  75  h.p.  each;  60  men  wore  employed  under  super- 
intendent D.   Tv   (^ronin. 

Milton  Pressed  Brirh  Companij. — This  company  recently  took  over  the  plants 
of  the  Toronto  Brick  Company  near  Milton  and  the  ACedina  Shale  Company  at 
Strectsville,  which  are  now  operated  under  the  one  management.  Before  this 
merger  was  effected,  the  company  operated  a  large  shale  quarry  and  brick  plant 
on  lot  1  in  the  first  concession  of  Esquosing  township  near  the  town  of  Milton. 
With  all  three  plants  in  operation,  the  company  takes  a  leading  position  in  the 
Province   in  the  manufacture  of  high  grade  pressed  brick. 

At  the  quarry  formerly  operated  by  the  Toronto  company,  the  bank  is  75 
feet  higli,  and  a  six-foot  stope  was  l)eing  taken  up  during  the  summer  of  1916. 
The  red  shales  of  this  district  arc  easily  drilled  and  broken,  the  drilling  is  done 
by  hand,  and  tlic  material  hauled  to  tlie  mixers  in  carts.  At  the  No.  1  quarry,  the 
overl)urdon  is  removed  by  a  Thew  steam  shovel,  and  the  sliale  kept  free  from 
l)oulders. 

J.  S.  ileCanncll  is  manager  of  the  company  and  f.  E.  Hill,  superintendent, 
employing  40  men  in  the  three  quarries. 

Queenston  Quarry  Company. — The  quarry  operated  by  this  company  on  lots  47 
to  49,  in  concessions  II  and  III,  Niagara  township,  worked  continuously  throughout 
the  year.  During  the  summer  months  the  crusher  and  screening  phiiit  are  operated 
and  criished  stone  all  sizes  is  shipped. 

Charles  Lowrey,  St.  Davids,  is  president  and  manager  of  the  company,  em- 
ploying seventy-five  men. 

D.  S.  Robertson  and  Company. — The  limestone  quarry  operated  by  this  com- 
pany on  lot  7  in  the  sixth  concession  of  the  township  of  Nassagawaya,  Halton 
county,  is  one  of  the  oldest  in  the  Province.  For  a  great  many  years  it  has 
been  a  steady  producer  of  white  lime.  The  quarry  has  a  working  face  75  feet 
in  height,  and  extends  over  a  distance  of  one-half  mile.  At  the  east  end  of  the 
quarry,  stone  for  building  purposes  is  quarried  from  a  bed  of  Credit  Valley  sand- 
stone which  lies  beneath  the  limestone.  The  plant  consists  of  two  stiff-leg  derricks, 
two  hoists  with  upright  boilers  attached,  and  three  draft  kilns  with  a  capacity  of 
600  bushels  of  lime  per  day.  The  stone  is  haided  to  the  kilns  in  cari<.  On  the 
date  of  inspection.  August  30th,  1916,  no  drilling  was  being  done,  and  one  kiln 
was  kept  burning  with  debris  and  broken  rock  picked  up  near  the  working  face. 

D.  S.  TJobertson,  Milton,  is  owner  of  the  (|u;irry.  and  Charles  McDowell,  super- 
intendent, employing  15  men. 
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Iiocsdiul  Compani/.  Limited. — In  several  places  in  the  Proviiiee  where  deposits 
of  mixed  sand  and  gravel  are  heing  worked,,  and  where  a  large  percentage  of  the 
gravel  consists  of  boulders  too  large  for  shipment,  tlie  constituents  are  carefully 
screened  and  the  houlder  product  broken  in  jaw  or  gyratory  crushers.  This  method 
utilizes  the  whole  output  of  the  pit,  and  gives  three  products,  screened  sand,  gravel 
and  crushed  stone. 

About  20  miles  northeast  of  (iuclph  on  the  C.P.  railway  in  tlie  village  of 
Erin,  Wellington  county,  the  Rocsand  Company  of  Hamilton  work  such  a  deposit. 
The  excavation  has  a  working  face  of  IG  feet,  and  the  material  is  dug  by  a 
Browning  clam  shell  hoist,  and  loaded  into  cars  with  a  capacity  of  three  cubic 
yards  each.  These  are  hoisted  to  bins  and  discharged  through  a  hopper  feed  to  a 
grizzly,  with  3-inch  oi)ening.  This  removes  at  the  first  operation  all  boulders, 
wluch  are  elevated  to  a  Mitchell  Xo.  4  jaw  i  luslier. 

The  undersize  is  elevated  to  a  revolving  screen,  which  is  2i)  feet  long  by  4 
feet  in  diameter,  and  built  in  three  sections,  si.x  feet  with  screen  opening  ^s-inch 
in  diameter,  six  feet  with  lV4-inch  screen  opening,  and  the  balance  witii  o-ineh 
opening.  From'  the  hoist  to  the  working  face  is  450  feet,  and  (lie  tracks  are 
extended  as  required. 

The  sand  and  screened  gravel  is  loaded  directly  into  cars,  and  tlic  crushed 
rock  is  stock-piled. 

The  officers  of  the  company  arc:  J.  (i.  Baliv,  luii  Bay  St.,  llaniiltoii,  ])iesident; 
W.  S.  Connolley,  Hamilton,  manager;  W.  J.  Dickson,  Erin,  superintendent;  10 
men  are  emplo3-ed. 

Standard  Crushed  Stone  Company. — This  company  with  head  office  at  Niagara 
Falls,  Ontario,  operated  two  quarries  during  the  suniiiui-  months  of  liMii.  Work 
was  continued  at  the  St.  Davids  quarry  on  lot  44,  township  of  Niagara.  The  plant 
at  this  quarry  remains  the  same  as  last  reported,  and  includes  one  ISOO-foot  com- 
pressor, one  No.  5  Gates  crusher,  and  screening  ])lant.  The  lnokcn  rock  is  loaded 
into  cars  at  the  working  face,  and  hauled  to  a  turn  table.  At  the  ]?idgc\vay 
quarry,  which  adjoins  the  Coast  and  Lakes  quarry,  the  pit  is  now  fjOO  feet  long 
by  125  feet  wide  ])y  25  feet  deep.  .\  Hi-iciu  Marion  shovel  is  ust'd  in  tlie  pit 
for  loading  l)roken  rock  into  cars,  and  during  the  year,  a  cyclone  cluirn  drill. 
drilling  a  4-iuch  hole,  was  used  for  the  first  time,  with  excellent  results.  Work 
was  begun  15th  May,  1916,  and  the  plant  was  closed  down  20th  Novemlier,  1910. 

Crushed  limestone  in  sizes  from  i/t-inch  to  3  inches  was  supplied  to  the  trade. 

The  officers  of  the  company  are:  John  Symnies,  president;  liobin  Boyle, 
secretary;  J.  H.  Barbeau,  .superintendent. 

Work  at  the  Ridgeway  quarry  is  in  charge  of  George  A.  MoCoulircy.  and 
15  men  were  employed. 

Standard  White  Lime  Company. — This  company  is  the  largest  producer  of 
white  lime  in  the  Province,  and  operates  quarries  for  the  production  of  linio 
only,  at  Guolph,  Beaehville  and  St.  Marys.  The  St.  Marys  quarry  and  kilns 
were  closed  during  the  j^ear,  also  the  quarr\-  owned  by  the  company  in  the  city 
limits  of  Guelph.     Tn  tlie  township  of  Puslinch.  a  short  distance  west  of  Guelph, 
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tlirco  kilns  uiTc  ill  opcratiiiii,  with  ;i  ciiMiljincil  diitpiit  ul'  twenty  tons  of  lime 
jKM-  (lav.  A  large  iJoiTfiita>,'('  ol'  tln^  lime  |ir(»lii(ci[  at  this  quarry  is  shipper]  as 
hydrati'd  linie. 

At  IU'a<'livillc,  near  Jii^^ersull,  the  ei)in|)aiiy  operates  a  Jarge  ijuarrv  with  i'wc. 
kilns,  wiih  a  total  ea])acity  of  50  tons  of  wliite  lime  ])or  day. 

1 1.  I  >.  CJii'istie  is  president  of  the  eompany.  and  .1.  Keuuecly,  manager,  with 
head  olliee  at  tillel])h. 

SI.  Miiri/s  J'orlldihl  Crnicnl  ('ompnin/. — The  ipiarry  and  cement  jjlant  ojierated 
by  this  comiiany  are  in  the  town  limits  of  St.  .Marys.  The  stone  is  broken  in  a 
No.  8  Kennedy  crusher,  capacity  IM)  tons  jxr  hour,  and  conveyed  to  the  plant 
by  a  belt  conveyor,   100  feet  in  length. 

The  olTieers  of  the  eom|)any  art':  tieo.  11.  tlooderhain,  president;  .Mark  Jri.'ili, 
secretary  and  d.  (1.   Liiid,  mainiger.     Forty-five  men  are  employed  in  the  ciuarry. 

'fer.siralcr  I.uhc  Wurlcs. — This  eompany  operates  the  oldest  quarry  and  lime 
works  in  the  neighbourhood  of  Teeswater,  in  the  county  of  Bruce.  The  quarry 
has  a  working  face  of  30  feet,  and  is  133  feet  wide.  One  draw  kiln  with  a  capacity 
of  90  husliels  ]ier  day  is  operated  during  the  snmtiior  months,  and  the  local  trade 
only  supplied.  F.  .\.  Xioholson,  Teeswater.  is  owner  and  manager  of  the  quarry 
operating  umlrr  the  aho\e  name. 

Toruiilo  I'liiftlcr  Compani/. — Tliis  eompany  ojiened  a  quarry  ami  erected  three 
kilns  and  a  hydrating  plant  late  in  1  !•!(!.  on  the  south  lialf  of  lot  II,  concession 
VI,  township  of  Culross.  The  ]ilant  aiul  ipiarry  an;  situated  near  the  f'.P.Tl. 
station  at  Teeswater,  aiTordiiig  exeellent  shijqjing  facilities. 

On  tlu'  date  of  inspei'tioii  in  .lanuary.  I'-IF;.  the  plant  was  not  yet  completed, 
and  no  work  other  than  stripping  had  been  done  in  the  quarry.  Three  kilns  with 
a  capacity  of  10  tons  of  lime  each  per  day  were  already  erected,  and  the  jdant 
was  expected  to  be  completed  liy  Ajiril  1st,  1917. 

In  the  process  used  here,  about  Fj  per  cent,  of  water  by  weight  is  added  to 
the  lime,  and  the  linished  jiroduct  contains  about  17  per  cent,  water,  the  remainder 
being  taken  up  in  hydration. 

The  head  office  of  the  company  is  1062  King  St.  West,  Toronto,  and  the 
officers  arc:  John  Kennedy,  Guelpb,  jircsident  ;  II.  W.  Calkins,  Toronto,  vice- 
president;  T.   (1.   Kenned}',  Teeswater,   manager. 

Wenfworlh  Qufirri/  Company. — This  quarry  is  situated  near  Yinemount  sta- 
tion, T.  II.  &  B.  railway,  on  lot  4,  concession  ^',  township  of  Saltfleet. 

The  output  of  the  quarry  is  confined  to  crushed  stone,  all  sizes;  no  dimension 
stone  or  rubl)le  is  shipped.  The  plant  is  well  located  to  sujiply  the  trade  west  of 
Hamilton,  and  the  output  is  increased  each  year. 

The  crushing  jilant  includes  one  Xo.  71^  McCuUy  crusher,  one  No.  .3  McCully 
crusher  and  one  six-section  revolving  screen.  The  plant  is  driven  by  a  DuddViridge 
twin-cylinder  gas  engine,  supplied  by  a  115  h.p.  gas  producer  plant. 

F.  W.  Schwendiman  is  manager,  employing  "25  men. 
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Qypsum 

Ontario  Gypsum  Company  Limited. — This  company  was  foiincil  in  the  fall 
of  1916,  by  an  amalgamation  of  the  Crown  Gypsum  Company  of  Lythmorc  and 
the  Alabastine  Company  of  Paris  and  Caledonia.  Included  in  the  merger  arc  the 
mine  in  the  township  of  Oneida,  and  the  grinding  plant  at  Lythmorc  formerly 
operated  by  the  Crown  Gypsum  Company,  the  mine  and  grinding  plant  at  Cale- 
donia formerly  operated  by  the  Alabastine  Company  of  Paris,  and  the  Carson 
mine  in  Oneida  township.  Up  to  the  close  of  1916,  the  operations  were  carried 
on  by  the  former  owners  as  described  in  previous  reports,  and  on  January  1st, 
1917,  the  new  company  took  over  the  management. 

The  Paris  interests  of  the  Alabastine  Company  are  not  included  in  the  merger. 

The  Carson  mine  was  operated  with  a  small  force  for  throe  months  during 
1916.  The  mill  and  mine  previously  operated  by  the  Crown  company  were  closed 
by  the  new  company,  and  will  not  be  operated  for  some  time.  By  this  deal,  the 
Ontario  Gypsum  Company  acquires  possession  of  about  1,000  acres  of  proven 
ground  in  the  gypsum  belt  in  addition  to  two  large  grinding  plants. 

The  officers  of  the  Ontario  company  are:  W.  G.  Case,  EufFalo,  president; 
Ii.  E.  ITaire.  Paris,  secretary -treasurer ;  and  A.  J.  Parkhurst,  superintciirlont. 

VI.— BLAST  FURNACES  AND  RBFINHRIES 

Blast  Furnaces 

Algoma  Steel  Corporation. — The  three  furnaces  of  the  above  company  situated 
at  Steelton.  Ont.,  were  operated  to  capacity  during  191G.  The  output  ranged 
from  950  to  1,050  tons  daily  of  pig  iron.  The  Magpie  and  Helen  mines  of  the 
company  supplied  about  30  per  cent,  of  the  ores  used  and  tlie  remainder  was 
imported  from  the  United  States.  James  H.  Bell  is  superintendent;  300  men 
were  employed.  A  100-ton  Greenawaldt  sintering  plant  was  put  in  operation  by 
the  above  company,  in  July,  191G.  Flue  dust  from  the  blast  furnaces  was  treated 
here  during  the  balance  of  the  year.  Later  on  it  is  planned  to  treat  residue  from 
the  acid  plant  and  tailings  from  the  Helen  mine  concentrator.  The  installation 
consists  of  two  7  ft.  by  12  ft.  roasting  pans  with  mixing  bins,  loaders,  burners, 
draft  fans,  etc.    J.  Frater  Taylor  is  superintendent;  IR  men  were  employed. 

Canadian  Furnace  Company. — The  blast  furnace  of  this  company.  Port  Col- 
borne,  which  has  been  fully  described  in  previous  reports,  ran  to  capacity  during 
1910,  with  tlic  exception  of  a  sliut-down  from  April  1st  to  May  IGth,  wliilc  the 
furnace  was  being  re-lined. 

During  the  year  a  new  machine  shop  was  erected,  and  new  blowing  engine 
unit  installed.  Many  changes  and  repairs  were  made  with  a  view  to  rendering 
working  conditions  as  safe  as  possible. 

B.  Marron,  Buffalo,  is  president  of  the  company;  F.  E.  Dcschenes,  superin- 
tendent; and  D.  J.  Iliggins,  mechanical  superintendent;  135  men  were  employed  at 
this  plant  during  the  year. 

Standard  Blast  Furnace. — The  blast  furnace  at  Deseronto,  owned  Ijv  the 
Standard  Iron  Company,  wa?  operated  continuously  throughout  1910.     The  Parry 
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Sound  furnace  remained  closed.  Cliarcoal  pig  is  produced  at  Dcseronto,  chieflv 
from  Mesabi  range  ores,  although  some  experiments  have  been  carried  on  with 
a  view  to  using  Ontario  magnetites.  The  company  shared  in  the  increased  business 
due  to  war  orders. 

The  oilicers  of  the  company  are:  If.  .1.  Mercur,  president;  S.  F.  Belknap, 
managing  director;  0.  0.  Landig,  works  superintendent;  70  men  were  employed 
during  the  year. 

Sled  Company  of  Canada. — The  two  largo  furnaces  operated  by  this  company 
at  Hamilton  were  in  blast  continually  during  lt)lG,  with  the  exceijtion  of  sliort 
periods,  when  shut-downs  had  to  be  made  for  re-lining  and  repairs. 

The  whole  force  of  the  com]iany  was  directed  towards  increased  output  for 
munition  purposes. 

The  safety  rules  mentioned  in  last  annual  report  were  approved  bj'  the  Com- 
pensation Board,  and  an  Inspector  appointed  by  the  ^letal  Trades  Safety  Associa- 
tion. Kesults  of  this  stej)  are  sliown  in  the  decroa^icd  aciidents  around  the  furnaces 
during  the  year. 

Robert  Ilohsou  is  pre.'iident  of  the  company :  K.  G.  Wells,  general  super- 
intendent, and  Charles  Grimes,  superinti'iuli'iit  <>f  blast  furnace. 

Refineries 

Conia<jai>  liahiction  Compani/. — Tlie  silver  smelter  and  refinery  operated  by 
this  company  near  Thorold  worked  to  capacity  throughout  the  year.  Most  of 
the  ore  treated  came  from  the  Coniagas  mine  owned  by  the  company,  but  custom 
ores  and  mill  products  are  also  purchased. 

The  oilicers  are:  K.  W.  Leonard,  president  and  general  manager;  li.  L.  Peck, 
superintendent:  J.   J.   Mackan,  secretary;   150   men   arc   employed. 

Deloro  Smcltinf]  and  Eefining  Company,  Limited. — The  plant  and  sampling 
and  refining  methods  employed  by  this  company  at  its  silver  refinery  situated  at 
Deloro.  Hastings  county,  were  fully  described  in  the  25th  annual  report  of  the 
Bureau.  The  output  of  stellite  was  considerably  increased  in  191G.  This  new 
cutting  metal,  composed  of  cobalt,  chromium  and  tungsten  withoiit  any  iron,  has 
had  much  success,  and  for  many  operations  has  proved  superior  to  liigh  speed  steel. 
Cobalt  and  nickel  metals  are  now  supplied  to  the  trade  in  the  form  of  grain,  cube, 
shot  and  ingot.  A  plant  was  installed  during  the  year  for  powdering  aluminum 
metal  in  the  form  of  dust.  A  considerable  quantity  of  this  material  is  used 
at  Deloro  as  a  precipitant. 

Other  changes  during  1916  included  the  installation  of  a  complete  sprinkler 
system  with  tanks  over  all  buildings.  Twelve  well  designed  houses  for  workmen 
were  also  built  near  the  works. 

The  officers  of  the  company  are :  M.  J.  O'Brien,  president ;  Thomas  Southworth, 
vice-president;  S.  B.  Wright,  general  manager;  S.  P.  Kirkpatrick,  consulting 
metallurgist,  and  F.  A.  Bapty,  secretary-treasurer.  Two  hundred  men  w^ere  em- 
ployed during  the  year. 

Electro-Zinc  Company,  Limited. — The  plant  erected  by  this  company  at  Wel- 
land,  for  the  production  of  electroh-tic  zinc  spelter,  operated  most  of  the  year. 
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Concentrates  from  the  mine  at  Xotie  Dame  iles  Anjie;;,  Portneuf  county,  Quelieo, 
were  treated. 

The  plant  was  designed  by  E.  Watts,  who  invented  the  process  of  refining. 
On  the  date  of  inspection,  11th  July,  191(5,  50  ekH-trolytic  cells  were  in  operation, 
and  it  was  the  intention  to  increase  the  cell  capacity. 

In  tJie  plant  are  one  Abbe  ball  mill,  one  vaciuiin  piiniji,  one  tiltiiii,'  fiivnacp, 
one  filter  tank,  four  storage  tanks,  two  agitator  tanks  and  one  sump  tank. 

The  ofhcers  of  the  company  are :  Weston  Lewis,  president ;  L.  1).  Adams, 
vice-president;  J.  P.  Wells,  secretary;  J.  H.  Ma.xey,  treasurer.  The  secretary's 
office  is  at  Sherbrooke,  Quebec,  and  the  treasurer's  office  at  Gardiner,  Maine,  U.S.A. 

Kingston  Smelting  Company,  Limited. — This  company  was  organized  in 
October,  1916,  and  took  over  the  lead  mine  at  Perth  Road  and  smelter  at  Kingston 
from  the  trustees  of  the  North  American  Smelting  Company,  on  a  five  year  lease 
with  option  to  purchase. 

The  mine  was  sub-leased  to  the  Indian  Lake  Mining  Cunipany,  but  no  work 
was  done  during  the  year.  The  smelter  at  Kingston  has  been  repaired  and 
extensive  alterations  made,  particularly  in  the  bag  house  and  power  departments. 
Several  cars  of  lead  concentrates  from  ^Missouri  and  British  Columbia  have  been 
smelted.  It  is  the  intention  of  the  company  to  assist  wherever  possii)le  in  the 
production  of  domestic  ores  in  order  to  secure  a  steady  supply  for  their  furnaces. 

The  smelting  plant  consists  of  two  Root  blowers,  two  Scotch  hearths,  one 
blast  furnace,  one  refining  settler,  reverberatory  furnaces    and  bag  house. 

The  officers  of  the  company  are:  Hugh  Sutherland,  Winnipeg,  president; 
E.  M.  Cromwell,  Xew  York,  vice-president:  G.  W.  R.  Fallon,  Xew  York,  secretary- 
treasurer;  A.  McKinnon,  Kingston,  general  manager;  10  men  were  employed  in 
February,  1917. 

Metals  Chemical,  Limited. — The  plant  operated  by  this  company  at  Welland 
worked  to  capacity  throughout  the  year.  The  method  of  treatment  was  fully 
described  in  the  25th  annual  report  of  the  Bureau.  Low-grade  cobalt  ores  and 
residues  are  purchased,  and  a  variety  of  the  chemical  compounds  of  cobalt  and 
nickel  manufactured.  There  is  also  a  considerable  output  of  metallic  cobalt,  ami 
nickel. 

C.  G.  Richardson,  Welland,  is  president  of  the  company  iunl  .1.  II.  Charles. 
secretary.     Sixty  men  are  employed. 

Tivani  Steel  Company. — The  process  in  use  at  this  plant  in  Belleville  was 
fully  described  in  the  23rd  annual  report  of  the  Bureau.  The  plant  was  idle  for 
.some  time;  in  1916,  some  additions  were  made  and  the  manufacture  of  tool  .steel 
in  the  electric  furnace  resumed.  A  high-grade  steel  is  produced  directly  from 
the  titaniferous  iron  ores  from  the  Orton  mine  in  Hastings  county.  Tliis  work 
was  suspended  in  the  fall  of  1916,  and  the  furnaces  used  for  manufacturing  fcrro- 
molybdenum  for  munition  purposes.  With  a  suitable  concentrate  a  high-grade 
product  is  obtained,  and  it  is  probable  that  the  plant  will  be  enlarged  in  1917 
and  more  furnaces  added  to  meet  the  heavy  demand  for  the  ferro  compounds  of 
tungsten  and  molybdenum. 

J.  Walter  Evans  is  president  of  the  company  and  .T.  ^1.  Wallace,  .secretary. 
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LONG  LAKli  GOLD  MINE,  SUDBURY  DISTRICT 

By 

^\.  H.  HAKi;k 


Introduction 


Tlie  writer  was  deputed  by  tlie  Bureau  of  Mines  of  Ontario  to  investigate, 
during  the  summer  of  1 !)!(),  eertaiu  mineral  deposits  in  northern  Ontario. 
He  was  instrueted  to  make  a  detailed  examination  of  tlie  Long  Lake  gold 
mine,  southwest  of  Sudbury,  and  to  map  the  immediate  vicinity  geologically. 
He  was  then  to  proceed  to  the  northern  part  of  the  Timiskaniing  mining  division, 
and  examine  the  Alexo  nickel  mine,  ami  then  investigate  the  economic  possibilities 
of  other  serpentine  areas  for  nickel,  chromium,  asbestos,  etc.  The  serious  forest 
tires,  which  raged  over  this  northern  area  during  the  summer,  interfered  with 
his  work.  Init  it  is  hoped  that  the  information  set  forth  in  the  fullowing  report 
will   !)c  of  imixirtance  to  prospectors  in  this  district. 

The  writer  was  assisted  by  A.  W.  Wlieatley,  a  student  of  the  I'niversity  of 
Toronto,  and  wishes  to  thank  Mr.  Wlieatley  for  faithful  and  valuable  aid  through- 
out the  field  season.  He  desires  to  acknowledge  the  kindness  of  the  Canadian 
Exploration  Company  and  its  manager,  1{.  W.  Brigstocke,  for  access  to  all  informa- 
tion at  Long  Lake  mine,  and  for  accomnunlation  granted  to  himself  and  assistant 
while  working  in  this  area.  He  also  wishes  to  thank  Major  PuUeu  and  Mr. 
Anderson  for  similar  kindness  shown  at  the  Alexo  Nickel  mine,  and  Dan 
O'Connor  for  information  and  ;iid  in  examining  serpentine  areas  which  he  was  in- 
vestigating. 

Lon};  Lake  Gold  Mine 

The  Sudbury  district  has  long  been  knovsii  as  Canada's  richest  producer  of 
metalliferous  ores.  These  are  chiefly  ores  of  nickel  and  copper  with  a  few  rare 
associated  metals  like  platinum  and  palladium,  so  that  the  discovery  of  a  gold 
deposit  of  economic  value  was  interesting.  It  was  purchased  by  the  Canadian 
Exploration  Company  and  developed  under  the  management  of  E.  W.  Brigstocke, 
who  mined  ajiproxinuitely  200,000  tons  of  ore  averaging  about  eight  dollars  per 
ton  in  gold. 

Long  Lake  settlement  is  six  miles  due  south  of  Sudburv,  and  marks  the 
northeast  end  of  a  lake  nine  miles  in  length  and  in  few  places  more  than  half  a 
mile  in  width.  This  lake  lies  in  the  northeast  and  southwest  depression  con- 
forming to  the  rock  structure  of  the  country.  The  mine  is  located  near  the 
southwest  end  of  the  lake,  and  is  best  reached  by  a  wagon  road  from  Xaughton, 
the  first  station  west  of  Copper  Cliff  on  the  Canadian  Pacific  railway.  A  drive 
of  ten  miles  through  the  Whitefish  Lake  Indian  Eeservc  brings  one  to  the  mine, 
which  is  situated  on  a  group  of  hills  overlooking  the  lake  and  much  of  the  sur- 
rounding country. 

South  of  the  Canadian  Pacific  railway  there  has  been  little  detailed  mapping 
done.     In  his  map  of  the  Sudbury  nickel  region  to  accompany  a  report  on  that 
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looaliiy,'  Dr.  L'olomau  maps  the  area  a*  far  soutli  as  Timber  Berth  Xo.  69.  The 
geology  of  this  area  has  never  been  worked  out,  ami  as  Long  Lake  gold  mine  lies 
within  it,  the  early  part  of  the  field  season  was  spent  on  this  work  by  the  writer. 
Tlie  accompanying  sketch  map  in  black  and  white  shows  the  general  geological 
features. 

The  rocks  are  entirely  pre-Caiubrian  in  age,  and  show  the  rounded  and 
pencplancd  topography  characteristic  of  pre-Cambrian  areas  in  Canada.  The  out- 
standing feature  of  this  group  is  the  northeast  aud  southwest  structural  relation- 
ships. It  is  most  significant  that  the  pre-Cambrian  almost  everywhere  in  Canada 
shows  this  character.  The  strike  of  the  formations,  the  elongated  axes  of  intru- 
sives,  the  crests  of  the  ridges,  the  drainage  basins,  the  lakes  and  marshes  all 
testify  to  the  northeast  and  southwest  structural  features  so  regularly  met  with  in 
all  parts  of  Canada  occupied  by  these  rocks. 

Age  Relationships  of  Rocks 

The  age  relationships  of  the  rocks  present  in  this  area  are  in  descending  order 
as  follows: — 

(Keweenawax  : — Trap  Dikes  and  Diabases. 
Eruptive  contact. 
Algoman: — Granites  with  Pegmatite  Dikes. 

pn<«TT  ATTWT.'VTTiV  Eruptive  cOntact. 

fua I -L.AVtit..\  1  iA .N .  Pre- Algoman :— Dioritcs  with  Gabbroic  Facies. 

Eruptive  contact. 
I  TiMiSKAMixG   Series  :— Quartzite,  Arkose,   Greywacke, 
'  and  Conglomerate. 

Timiskamint;  Series 

The  oldest  group  in  this  district  is  a  series  of  metamorphosed  sediments 
represented  for  the  most  part  by  quartzites,  but  with  considerable  amounts  of 
arkose  and  greywacke,  and  subordinate  amounts  of  conglomerate.  All  have  a 
predominantly  northeast  and  southwest  strike,  and  very  steep  dips,  mostly  towards 
the  southeast.  There  are  many  local  deviations  from  this  in  the  vicinity  of  later 
intrusions,  but  on  the  whole  this  is  the  prevailing  structure,  and  is  well  brouglit 
out  in  the  maps  which  accompany  this  report.  The  rocks  have  a  pronounced 
pinkish  shade  and  contain  considerable  feldspar,  so  that  they  are  readily  taken 
for  granites  or  other  acidic  igneous  rocks.  Their  bedding  is  quite  prominent  in 
places,  and  their  perfect  interlayering  with  greywacke  and  conglomerates  precludes 
any  but  a  sedimentary  origin  for  them. 

The  greywacke  is  of  variable  character,  but  consists  of  prominent  layers  of 
quartz  or  gritty  fragments,  in  a  soiuewhat  softer  ground-mass  of  dark  grayish- 
green  grains,  causing  differential  weathering,  so  that  a  ribbed  or  corrugated  surface 
is  produced  parallel  to  the  bedding.  In  some  places  the  beds  are  slaty  in  character, 
and  these  dark  bands  serve  well  in  tracing  out  the  structures  of  the  group  as 
a  whole. 

The  most  prominent  member  of  this  group  is  the  quartzite,  which  occurs  in 
thick  beds  with  distinctly  sedimentary  structures,  even  to  erossbedding  in  places. 
Even  the  cleanest  of  the  quartzite  .shows  the  presence  of  some  feldspar  grains, 
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when  examined  under  tlie  microscope.     Tlu'  l'elds])ars  are  jjartly   niieroeline,  and 
partly  albite  or  oligoclase. 

Very  little  conglomerate  is  to  be  found  in  lids  district,  but  a  few  bands  do 
occur.  A  striking  oueurrencc  is  at  the  numlli  of  W.ivy  creek  on  the  east  shore, 
where  there  is  a  band  of  conglomerate  with  boulders  six  inches  or  more  in  diameter. 
This  band  strikes  northeast  with  the  general  strike  of  Ihe  country,  and  dips  at  56° 
to  the  southeast.  Many  of  the  boulders  are  granite,  .  much  altered,  and  show 
gneissic  textures.  They  are  no  doubt  remnants  of  Laurentiau  granite,  and  serve 
with  other  evidence  to  confirm  the  belief  that  the  Sudbury  series  and  the  Timis- 
kaming  series  are  one  and  the  same.  Narrow  hands  of  I'diiirlomcrati'  may  also 
be  seen  in  front  of  the  stable  at  Ix)ng  Lake  mine. 

l»re-AI}{oman 

Later  than  the  sedimentary  rocks  just  described,  but  earlier  than  the  Algoman 
granite,  is  a  scries  of  dlorites,  which  cut  the  Timiskaming  series  and  cnclo.se 
many  fragments  of  it.  ifany  of  these  included  masses  of  quartzite  and  arkose 
are  so  much  imluratiil  and  silicified  by  this  intrusion  as  to  have  become  dense 
and  hard,  even  jasperoidal  in  cliaractcr.  Umlcr  the  microscope  these  dioritcs  are 
seen  to  be  made  up  of  conmion  green  liornlilende  and  long  lath-like  crystals  of 
plagioclase.  In  some  places  the  latter  appear  almost  like  phcnocrysts,  giving  the 
rock  somewhat  the  aspect  of  a  porphyry:  hut  it  is  strictly  an  intrasivc  plutonic 
rock,  and  is  a  diorite. 

These  masses  have  an  elongated  shape  controlled  by  the  bedding  of  the  Timis- 
kaming series;  their  distribution  and  shape  are  shown  on  the  accompanying  map. 
The  diorite  is  clearly  later  in  age  than  the  Timiskaming  scries,  since  it  penetrates 
it,  and  holds  large  and  small  masses  of  these  sediments  as  inclusions  in  itself. 
The  ore  body  is  confined  to  one  of  these  large  blocks  of  arkose,  entirely  surrounded 
by  diorite.  The  relationship  is  best  shown  on  the  large  scale  map  (No.  26e)  of 
the  mining  claims,  which  accompanies  this  report,  and  which  shows  the  detailed 
geology. 

That  the  diorite  is  pre-Algoman,  or  at  least  early  Algoman,  in  age,  is  clear, 
since  fresh  ])ink  granite  cuts  the  diorite  in  places,  and  in  others,  contains  digested 
masses  of  it,  which  are  very  like  jiink  syenites,  and  mii^ht  easily  be  mistaken  for  the 
latter  rock.  The  enlarged  map  shows  in  an  interesting  manner  how  large  masses  of 
the  Timiskaming  series  were  torn  oft'  and  carried  away  from  their  natural  jiosition, 
as  for  example  on  claims  S.  1100  and  W.D.  601  and  60?. 

Algoman 

Recent  work  on  the  pre-Cambrian  rocks  of  Canada  has  shown  that  almost 
everywhere  there  is  a  second  series  of  intrusive  granites  of  widespread  dimensions, 
formerly  confused  with  the  Laurentian.  It  is  pointed  out  above  that  the  Timis- 
kaming conglomerates  contain  boulders  of  pink  granite  and  granite  gneiss,  which 
must  be  of  earlier  age.  On  the  other  hand,  the  Timiskaming  series  is  cut  by 
another  intrusive  of  pink  granite,  often  gneissoid,  clearly  of  later  age,  and  to 
this  later  scries  the  name  Algoman  has  been  given,  and  is  being  generally  accepted. 
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lu  tlie  Long  Lake  aivu  the  Alironian  granites  eut  both  the  Tiniiskaniing  sedi- 
ments,  and  the  diorites  just  described,  and  contain  fragments  oi"  both  in  many  phxccs. 
This  feature  is  indicated  on  the  maps  with  this  report,  but  the  smaller  inclusion* 
arc  not  to  scale,  nor  do  they  purjiort  to  be  accurately  placed.  The  intention  of 
the  writer  is  to  indicate  a  mixed  area  south  of  the  mine.  An  interesting  feature 
is  shown  on  the  large  scale  map  (Xo.  26e)  of  mining  claims  W.D.  601  and  602, 
where  the  Timiskaming  sediments  formerly  continuous  to  the  northeast  have  been 
broken  up  and  displaced.  The  belt  at  the  southeast  corner  of  W.D.  603  is  bent 
to  the  east  through  an  angle  of  35°,  while  the  mass  in  the  noi'thwest  corner  of 
W.D.  601  has  been  forced  out  of  the  strike  of  the  former  belt. 

The  introduction  of  the  Algoman  was  accompanied  by  much  silicificatiou  of 
the  surrounding  rocks,  hence  fractures  formed  in  the  Timiskaming  series,  in  the 
diorites,  and  even  in  the  Algoman  granite  itself,  are  healcil  up  with  rpiartz.  This 
is  strikingly  shown  at  the  angle  of  bending  in  the  southeast  corner  of  AV.D.  603, 
where  the  much  fractured  quartzite  is  impregnated  with  (piartz  veinlets,  which 
completely  closed  uj)  the  fractures. 

The  Algoman  granite  is  a  coarse  grained  rock  composed  of  pink  ortlioelase 
and  niicrocline,  with  bluish  to  milky  colored  quartz.  Biotitc  is  often  present,  and 
sometimes  hornblende.  The  rocks  are  noticeably  red,  coarse  grained,  and  fresh  in 
appearance.  Along  the  margins  of  masses  there  is  sometimes  a  well  developed 
gueissoid  structure,  which  appears  to  be  due  to  the  alignment  of  constituents  along 
the  contact,  as  a  sort  of  false  flow  structure,  rather  than  to  dynamical  forces. 
This  gneissic  structure,  in  the  absence  of  other  evidence,  often  causes  Algomaii 
rocks  to  be  mistaken  for  Laurentian  gneisses. 

Keweenawan 

Later  still  than  the  Algoman  granites,  and  cutting  them,  as  well  as  all  earlier 
rocks,  is  a  group  of  diabase  dikes,  which  usually  cut  across  the  general  northeast 
and  southwest  structure  of  the  country.  These  dikes  vary  in  width  fnnn  a  few 
inches  up  to  thirty-five  feet.  In  other  parts  of  Ontario  a  thick  series  (if  scilinients 
which  overlies  the  Algoman  rocks  unconformably,  is  cut  by  similar  dikes,  and 
its  age  is  therefore  known.  In  this  area,  however,  no  such  sedimentary  rocks 
occur.  It  can  only  lie  said,  therefore,  that  these  dikes  arc  post-Algoniaii  in  age, 
but  their  perfect  similarity  in  composition  and  texture  seems  to  justify  their 
correlation  with  the  proven  Keweenawaii  of  other  areas.  Miscroscopic  examination 
shows  them  to  be  mostly  augite  diabase,  with  lath-like  crystals  of  basic  feldspar, 
penetrating  and  often  surrounded  by  the  augite.  Their  texture  is  therefore  the 
same  as  that  in  the  proven  areas  of  Keweenawan  in  other  parts  of  Ontario.  They 
are  renuirkably  fresh  and  undecomposed  and  are  the  youngest  of  the  pre-Camlirian 
rocks  of  this  area. 

Ore  Deposition 

In  the  description  of  the  pre- Algoman  diorite  given  above,  it  is  mentiniicd  that 
large  blocks  and  masses  of  the  Timiskaming  series  are  included  in  the  diorite,  and 
that  the  Long  Lake  mine  is  located  in  one  of  these  blocks.  Tlie  ore  body  is 
unique,  as  there  is  no  vein  or  ore-filled  space  of  any  dimensions,  but  merely  a 
core   or  chimney   of  Timiskaniin'.'^   quartzite   impregnated    with    arsenupyrite   and 
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iron  pyritf,  and  iiiimir  aiuounts  of  ijyrrliotitf,  pilenii,  and  copper  pyrites.  The 
gokl  is  associated  cliielly  with  the  arsenopyrite,  hut  the  iron  pyrites  also  carries 
smaller  percentages  of  it. 

There  is  a  noticeahle  incrca>e  in  f,'()lil  valiirs  with  increase  of  feldspar  in 
portions  of  the  rpiartzitc.  This  leads  to  the  miners'  terms  "  red  ore,"  ''  hlue  ore," 
"  hrowii  lire,''  etc.  The  red  tones  arc  due  to  predominance  of  feldspar,  the  hlue 
to  lincly  (lisseniiiiated  arsenopyrite  in  the  quartz,  the  hrown  ore  to  the  dust-like 
arsenopyrite  in  the  fcldsi)ar.  The  hrown  ore  is  cf)nsequcntly  the  richest.  The 
arsenopyrite  is  rarely  in  crystals  visible  to  the  naked  eye,  whereas  the  pyritc  occurs 
in  two  forms.  Tliere  is  one  generation  of  pyrite  in  easily  recognizable  crystals, 
while  a  second  generation  is  in  line  dust-like  jiarticles  similar  in  dimensions  to 
the  arsenopyrite.  Tiic  gold  is  associated  with  the  fine  grained  arsenopyrite  and 
pyrite.  and  not  with  the  coarser  variety. 

In  tiie  discussion  on  the  Algoman  iiitrusives,  it  is  stated  above  tliat  the  end 
phase  of  the  action  was  accompanied  by  much  siliiicatiou,  and  that  mineralizers 
affected  the  contacts  considerably.  Amongst  all  this  mineralization,  however,  of 
which  there  are  abundant  examples  throughout  the  area,  there  is  no  case  that  has 
l>rovcn  gold-hearing.  Sniiill  ([uartz  veins  even  cut  the  ore  body  itself,  but  show 
nil  iiiiiicraliziitiiiii.  While  the  .Mgonian  intrusive  jirodiiced  nuich  silicification,  it 
did  nut  ]n-oiluce  the  gold-bearing  sulphides.     These  were  of  earlier  age. 

The  probable  source  of  the  ore  was  the  diorite  which  surrounds  the  masses 
of  (luartzite.  Hydrothermal  solutions  would  introduce  the  silica,  the  sulphides, 
the  gold  itself,  and  would  deposit  these  in  the  pore  spaces  of  the  arkose  mass, 
showing  a  preference  for  the  parts  richer  in  feldspar.  It  is  signidcant,  however, 
that  other  masses  of  Tiniiskaming  sediments,  similarly  enclosed  in  diorite,  do  not 
show  similar  effects,  but  this  may  be  due  to  their  being  quartzite,  rather  than 
feldspar-holding  arkose.  The  writer  would  mention  linding  a  large  boulder  of 
quartzite  east  of  Wavy  lake,  which  was  well  impregnated  with  sulphides,  but 
assayed  only  eighty  cents  per  ton  in  gold.  As  this  mass  could  not  have  come 
from  Long  Lake  mine,  there  must  be  other  occurrences  of  possibly  economic  value. 

While  the  diorite  is  pre-Algoman  in  the  sense  that  it  is  cut  by  the  Algoman 
granite,  it  is  doubtful  whether  it  is  much  older  than  the  latter  rock.  It  may 
mark  merely  the  opening  phases  of  the  Algoman  activity,  and  be  therefore  almost 
contemporaneous  with  the  granite  intrusions.  Small  quartz  stringers  which  cut 
the  quartzite,  and  others  which  cut  the  diorite,  even  adjoining  the  ore  body,  while 
showing  coarse  grained  pyrites,  do  not  carry  gold,  so  it  seems  clear  that  the  ore 
dejiosition  accompanied  the  earlier  diorite  activity,  and  not  the  later  granite 
intrusions.  The  gold  is  so  closely  associated  with  the  sulphides  that  free  milling 
proved  a  failure,  and  cynnidation  is  used  throughout  the  process,  actually  being 
introduced  in  the  stamp-batteries,  and  carried  throughout  the  ball  mills,  agitators, 
etc.,  to  the  filter  presses.  By  this  means  tlie  manager  has  succeeded  in  getting  a 
very  complete  extraction  of  gold  from  this  refractory  ore. 

Faulting; 

Post-Keweenawan  faultiuii  of  a  most  interesting  and  important  character 
has  taken  place  in  the  immediate  vicinity  of  the  mine.     At  least  two  fault  planes 
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are  well  shown  on  tiie  large  scale  map  of  the  mining  claims.  One  fault  begins 
in  Luke  lake,  and  strikes  northeastward  across  claims  W.D.  602  and  S.  1100. 
This  fault  is  marked  by  a  pronounced  ravine,  with  prominent  fault  sear])  uu  the 
southeast  side  especially.  This  fault  at  the  ore  body  on  W.D.  C02  dips  at  45° 
to  the  east  at  the  surface,  and  starts  in  diorite,  but  about  forty  feet  down  it 
meet-s  the  quartzite,  and  there  straightens  up  to  about  70°,  and  follows  the  contact 
downward  to  and  beyond  the  bottom  of  the  quartzite  mass.  This  being  the  case, 
the  presence  of  the  fault  has  uo  effect  on  the  continuation  of  the  ore  body,  as 
the  contact  would  cut  oif  the  ore  quite  independently  of  the  fault.  This  was 
the  opinion  expressed  by  the  writer  at  the  time  of  his  visit,  and  exten-iive  subse- 
quent diamond  drilling  appears  to  have  confirmed  it. 

It  will  be  noticed  by  referring  to  the  detailed  structural  map  (No.  2G  K.) 
that  a  large  diabase  dike  "  A  "  on  claim  S.  1128  strikes  southeast  and  meets  the 
fault  on  its  western  side.  The  continuation  of  this  dike  is  on  claim  W.D.  G02 
showing  a  heave,  along  the  fault,  of  110  feet.  Similarly  dikes  "  B '"  and  "  C  " 
on  claim  W.D.  602  have  no  continuation  to  the  nortliwest  across  the  fault.  A 
careful  search  for  these  lost  ends  fails  to  show  them,  although  a  very  small  jiorlion 
of  a  diabase  dike  does  occur  in  the  hanging  wall  across  from  "  C  "  and  with  a 
similar  displacement  of  110  feet.  Its  strike  is,  liowever,  northeast  and  southwest, 
and  the  writer  is  not  sure  that  it  is  the  same  as  dike  "  C."  No  continuation  of 
dike  "B"  could  be  seen  to  the  west,  but  a  heavy  overburden  of  soil  at  this  point 
could  very  well  have  hidden  it. 

Prominent  striations  and  gouges  on  the  fault  walls  at  the  second  and  third 
level  in  the  mine,  show  that  relatively  to  the  hanging  or  east  wall,  the  opposite 
wall  moved  downward  and  southward  at  an  angle  of  about  70°  to  the  horizontal. 
A  few  remnants  of  "  drag  ore  "  on  the  fault  plane  at  the  second  and  third  level 
add  strong  evidence  to  the  support  of  this  view.  The  writer  would  repeat,  how- 
ever, that  this  does  not  mean  a  continuation  of  the  ore  body  below  the  fault  plane, 
but  that  the  ore  bodies  continued  down  to  the  contact  of  the  quartzite  with  the 
diorite,  and  when  the  faulting  occurred  along  this  contact,  it  simply  dragged  or 
left  behind  remnants  of  ore  along  the  fault  plane. 

A  second  fault  starts  also  in  Luke  lake,  and  strikes  eastward  along  the  course 
of  Luke  creek,  leaving  a  high  escarpment  on  the  south  side  of  the  fault.  Following 
dike  "  A,"  the  writer  found  it  continued  on  the  southeast  side  of  this  fault,  and 
showing  on  claim  W.D.  GOl  with  a  heave  of  125  feet.  The  dike  marked  "  B  "  is 
similarly  displaced,  and  continued  southeast  of  the  fault  as  shown  on  the  map. 
The  continuation  of  dike  "  C  "  could  not  be  located  across  the  fault.  This  detail 
shows  that  relatively  to  the  main  mass  south  of  the  second  fault,  the  area  marked 
W.D.  602  moved  southwestward,  and  that  relatively  to  this  mass,  the  hanging 
■wall  side  of  the  first  fault  moved  still  farther  southwestward.  Other  minor  faulting 
voccurs  in  the  vieinitv.  but  these  two  faults  arc  the  most  important. 


To  accompany  Report  by  E.  Thomson,   in    Vol.   26.   Part    1 ,   of  the  Ontario  Bureau  of  Mines,    1917. 
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Inlroduction 


Acting  on  instnu-tioiis  received  Iroiii  T.  W.  Gibson,  Deputy  Minister  of  Mines, 
the  writer  spent  tlie  mouths  of  Juno,  July,  and  August,  lltK!,  in  the  vicinity  of 
Wabigoon  hii<c,  Kenora  district,  in  geological  field  work.  From  the  data  collected 
at  that  time  a  map  has  been  made  sliowing  the  various  geological  formations. 
Special  attention  had  been  directed  to  this  region  by  a  recent  discovery  of  gold 
ore  at  Contact  bay,  a  large  bay  in  the  southwest  corner  of  Wabigoon  lake.  On 
this  account  a  considerable  portion  of  the  time  was  spent  in  the  immediate 
neighbourliood.  The  writer  was  particularly  fortunate  in  having  as  his  assistant, 
H.  V.  EUswortli,  whose  services  proved  invaluable  throughout  the  summer,  lie 
is  also  indebted  to  Dr.  Ellsworth  since  that  time  for  many  helpful  suggestions 
in  the  compiling  of  tliis  report.  During  the  months  of  July  and  August,  Charles 
W.  Merrill,  of  Wabigoon,  rendered  efficient  service  as  canoeman  and  cook,  while 
for  a  special  trip  to  Gull  lake  in  the  month  of  August,  C.  D.  Coatcs,  of  Dryden, 
proved  a  satisfactory  guide. 

This  area  is  included  in  the  general  geological  niaj)  by  W  ni.  ilclimes',  but 
apart  from  the  report  by  A.  Tv.  Parsons  in  the  20th  Report  of  the  Bureau  of  Mines,' 
no  detailed  work  has  been  done  in  the  field.  A  small  part  of  the  northern  portion 
is  also  shown  in  map  No.  1061  by  W.  II.  Collins".  The  stretch  of  country 
examined  includes  the  townships  of  Wainright,  Van  Home,  Zealand,  and  South- 
worth,  as  well  as  a  considerable  section  of  the  unsurveycd  territorv  south  of 
Lake  Wabigoon. 

Topography 

The  topography  of  the  area  is  characterized  by  smooth  and  undulating  sur- 
faces. Fig.  1,  particularly  in  the  northern  section,  but  occasionally  bold  and  rugged 
hills  protrude  above  the  general  contours,  as  in  the  vicinity  of  Trap  lake.  The 
northern  half,  including  the  townships  of  Wainright  and  Zealand  and  the  northern 
half  of  Van  Home,  is  covered  with  a  heavy-  overburden  of  white  clay,  on  which 
are  many  prosperous  farms,  and  few  rock  outcrops  are  to  be  seen.  This  northern 
section  has  been  largely  cleared,  only  the  eastern  part  of  Zealand  township  being 
still  wooded.  On  the  otlicr  hand,  the  southern  portion  of  the  field  is  covered 
with  a  fairly  dense  growth  of  poplar  and  birch,  with  an  occasional  evergreen,  and 
here  rock  outcrops  are  fairly  numerous.  The  whole  tract,  however,  carries  a 
considerable  overburden  of  stratified  clay,  well  illustrated  on  the  shores  of  Wabigoon 
lake,  Fig.  2.  This  lake  is  characterized  by  a  low-lying  shore-line  with  banks  of 
white  clay,  which  material  comes  down  to  water-level  or  within  a  few  feet  of  it. 

'  Map  No.  720,  District  of  Rainy  River,  Manitou  Lake  Sheet,  Can.  Geol.  Sur.,  1902. 
=  Golfl-fiolcis  of  the  Lake  of  the  Woods,  Manitou,  and  Dryden,  Ont.,  Bur.  Mines,  1911. 
'Map    accompan\-ing   Geological    Reconnaissance   of   Xational    Transcontinental   Railway 
between  Lake  Nipigon  and  Clay  lake,  Ont.,  Can.  Geol.  Sur.,  1009. 
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These  clay  banks  being  easily  cut  away  by  the  action  of  the  waves,  the  outline 
of  the  lake  changes  considerably  even  in  the  course  of  a  year,  and  many  small 
islands  disappear,  while  new  ones  are  formed  by  cutting  off  the  ends  of  peninsulas 
and  points.     In  Fig.  3  is  sho\™  one  small  island  whicli  lias  very  ncnrlv  been  cut 


Fi^c.  1. — Vipw  of  Larson  bay.  VVaViifjooii  lake,  showing   flat   toijogiaph.v. 


Fit;.  2. — .Stratified  clay,   Aiidoisoii  ii-laml,   Waliiijoon   lak. 


in  two  in  this  way.  Erosion  is  hastened  by  the  fact  that  tlic  lc\fl  of  the  lake  has 
been  raised  at  different  times  by  the  Dryden  Timber  and  Pdwii-  CcjiniJaiiy  to 
facilitate  logging  operations. 
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(ici>I<)jty 

Tile  ii>iks  ai'u  J'lir  tlic  most  part  Kecwatiu  in  a;,'i',  liiit  a  loiisidcraldu  aiva  of 
Laiireiitiaii  nn-ks  occurs  to  tlie  north,  as  well  as  a  smaller  one  in  the  southwest 
corner  in  llie  vicinity  "f  Contact  hay.  There  are  also  a  few  small  outcrops  of  later 
granite,  ;;al)lir(),  and  diahase  scattered  throughout  the  field. 

Till'  ilassilieation  is  as  follows: 

1.  PlcistDicTu'  deposits: — strntifipil  clay,  placial  and  recent. 

2.  Later  ilial]ase  ami  };alil>ro  dikes,  jirobalilv  Keweenawan  in  age, 
,*!,  Later  yranite: — hornlilcndeliiolite  granite,  proliatily   Algiinian, 

4,  Laureutiaii: — tiiiitile    granite    (ir    gneiss    tdr    tlie    most    I'art,    also    a   little   Iiornlilendc 

granite, 
!).  Keewatin:  —  (a")   Tgiiecnis   iDniplex — volcanii's  aiid   tn   liasic,   agglomerates,   pyroxenite, 
etc. 
(1))   iIetamm])h()sod  sediments — irgn  formation,  gnrnctifcrous  liornldendo 
and  liiolitc  schists  carrying  magnetite  and  pyrrhotite  in  places. 


Fig,  3, — Weathered  island.  Contact  \i»\. 


Pleistocene  Deposits 

As  lias  alreaily  iicrii  mentioned,  tlie  rueks  are  coxered  in  a  great  nuiiiy  places 
hy  deposits  of  stratilied  clay.  Occasionally  a  layer  of  sand  or  gravel  appears,  but 
the  great  bulk  of  the  ricistocene  deposits  is  made  up  of  a  white  clay,  well  stratified. 
This  material  is  best  shown  along  the  shores  of  Lake  Wabigoon,  where  it  some- 
times attains  a  thickness  of  fifteen  or  twenty  feet.  It  has  been  found  eminently 
suitable  for  the  cultivation  of  clover.  This  cro]i  is  threshed  for  the  seed,  which 
is  rej)uted  to  be  the  finest  on  the  continent,  and  commands  the  highest  prices. 
Immediately  below  the  clay  deposits,  more  particularly  on  the  shores  of  the  lakes, 
a  great  many  fiat  rock  outcrops  have  been  recently  uncovered.  Wherever  this  is 
the  case,  glacial  markings  are  very  numerous,  the  direction  being  S  28°  AY  magnetic, 
with  occasional  local  variations  to  southwest  or  south.  These  glacial  stria;  were 
encountered  chiefly  on  Wabigoon.  Little  Wabigoon,  Trap,  and  Butler  lakes,  but 
in  one  or  two  cases  they  were  observed  inland,  notably  in  the  vicinity  of  the  Good 
Luck  property  in  the  southern  part  of  Tan  Ilornc.  where  deep  grooves  appear 
in  the  a<r£:lomerate  rock. 
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Keewatin  Igneous  Complex 

This  series,  which  foniis  the  great  bullv  ul'  the  rock  in  the  area,  is  made  up 
chiefly  of  volcanic  varieties,  but  there  are  some  small  areas  of  coarse-grained 
plutonic  rocks.  The  volcanics  range  in  composition  from  a  rhyolite  or  quartz  por- 
phyry, to  an  altered  diabase  or  basalt,  and  the  corresponding  sebists.  Tliat  these 
rocks  are  surface  flows  is  abundantly  illustrated  by  the  great  number  of  por- 
phyritic,  amygdaloidal,  vesicular,  ellipsoidal,  and  ophitic  structures  encountered 
in  them  in  all  parts  of  the  field,  not  to  mention  the  occasional  occurrence  of 
small  tufaceous  areas.  The  more  acid  rocks  have  a  marked  tendency  to  be  por- 
phyritic,  while  the  more  basic  ones  are  generally  either  amygdaloidal  or  ophitic 


Fig.  4. — Keewatiu  basic  and  acid  flows,  lot  G,  cuii(;c;5sioii  1, 
Van  Home  township. 


in  structure.  A'early  all  these  rocks,  and  in  particular  llic  Iju.-ic  ones,  liax  e  developed 
a  more  or  less  pronounced  schistosity,  the  general  direction  of  the  strike  being 
east  and  west  and  the  dip,  for  the  most  part,  vertical.  In  places  the  altered 
diaba-ses  pass  gradually  into  quartz  diorites  or  altered  pyroxenites,  but  these  seem 
to  be  local  plutonic  phases  only,  and  never  occur  in  large  areas.  Accompanying 
these  volcanics  are  numerous  areas  of  volcanic  breccias  or  agglomerates,  varying 
in  dimension  from  a  few  square  feet  to  a  square  mile  or  so.  These  fragmentals 
are  made  up  of  angular  fragments  of  the  neigliboring  rock.s,  generally  rather  basic 
in  composition,  cemented  together  by  a  sonicwjiat  more  acid  material.     A  great 
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juany  of  the  rocks  of  this  series  have  been  so  much  altered  and  iiiotanupriihusid 
that  their  originul  character  is  entirely  lost,  and  in  this  rather  nondescript  class 
are  found  sucii  rocks  as  felsite,  felsite  schist,  sericite  schist,  liiotitc  schist,  talc 
schist,  and  calc  schist.  As  these  rocks  have  only  a  local  importance,  and  arc 
surrounded  liy  rocks  ol'  un<liinlilril  vdlianic  (iri^'in,  ii  sccins  ((uite  safe  to  assume 
that  they  arc  part  of  the  same  series.  This  formation  has  been  sub-divided  by 
both  \Vm.  Jlcinnes  and  A.  J^.  I'arsons  in  their  maps  of  this  country.  However, 
as  there  is  such  a  bewildering  confusion  of  acid,  basic,  and  fragmental  rocks  in 
this  series,  it  has  been  considered  inadvisal)le  by  the  writer  to  attempt  at  present 
further  sub-division.  The  extreme  comple.vity  of  the  acid  and  basic  ilows  is  well 
illustrated  in  the  country  immediately  west  of  Larson  bay  in  the  southern  part 
of  Van  llorne  townshij).  Here  bands  of  acid  and  basic  voleanics  alternate  in  a 
few  yards.  In  this  particular  locality  as  the  contacts  between  the  acid  and  basic 
flows,  Fig.  4,  are  well  marked,  it  would  appear  that  the  flows  were  not  quite 
contemporaneous.  In  all  other  parts  of  the  field,  the  acid  rocks  merge  into  the  basic 
ones  so  graduallv.  that  they  would  both  seem  to  be  part  of  the  same  effusion.  This 
formation  carries  numerous  veins,  which  for  the  most  part  follow  tlie  strike  of  the 
rocks,  but  occasionally  cut  across  it.  The  gangue  of  these  veins  is  usually  white 
quartz,  but  occasionally  includes  ankeiite,  clilorite,  and  tourmaline.  In  conclusion, 
it  may  be  stated  that  the  three  prominent  rock  types  of  this  series  are  the  quartz 
porphyries  or  dacites,  the  altered  diabases  and  basalts  and  their  corresponding 
schists,  and  the  agglomerates. 

Kecwatin   Ijiiieous  Rocks  in   \'an   Home  Township 

These  rocks  take  \\\>  about  75  per  cent,  of  the  area  of  tiiis  tuwusliip,  extending 
from  the  southern  boundary  to  within  a  mile  and  a  half  or  two  miles  of  the 
northern  boundary.  Along  the  contact  between  this  series  and  the  metamorphosed 
Kecwatin  sediments  in  the  northern  part  of  the  township,  this  formation  seems 
to  be  represented  almost  invariably  by  a  quartz  porphyry  or  dacitc,  an  exception 
being  at  the  good  contact  on  the  east  bank  of  the  Wabigoon  river,  where  the 
schists  of  the  sedimentary  series  are  in  contact  with  an  altered  diabase  schist. 
South  from  this  contact  the  rock  becomes  more  basic,  particularly  along  the  north 
shore  of  Wabigoon  lake,  and  is  represented  for  the  most  part  by  an  altered  diabase 
schist  or  diabase.  This  basic  phase  extends  through  concession  IVyijwith,  of  course, 
small  areas  of  the  more  acid  rock  included.  Concessions  II  and  III  contain  numer- 
ous areas  of  agglomerate  mixed  with  both  the  acid  and  the  basic  rock  types.  This 
agglomerate  is  particularly  well  developed  in  the  vicinity  of  Twin  lakes,  where  it 
occiirs  in  areas  of  several  lunidred  square  yards.  It  is  also  well  shown  in  lot  4, 
concession  III,  along  the  shore  of  Wabigoon  lake.  The  breccia,  however,  does  not 
extend  in  a  broad  band  across  the  country,  as  shown  on  previous  maps,  but  is 
broken  up  into  a  great  number  of  areas,  most  of  them  small,  and  is  mixed 
up  with  the  other  rocks,  both  acid  and  basic.  Concession  I  is  taken  up  chiefly 
with  alternating  bands  of  acid  and  basic  flows,  the  former  predominating  slightly, 
particularly  towards  the  soiithcrn  boundary  of  the  to^^niship.  with  occasional  small 
areas  of  agglomerate.  These  brecciated  areas  are  more  numerous  in  the  western 
part  of  the  concession  in  the  neighborhood  of  Pritchard  and  Flambeau  lakes, 
and  also  alon?  the  southern  shore  of  Larson  bay  of  Wabigoon  lake,  Fig.  5. 
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The  nuks  outcropping  along  the  southern  boundary  of  this  townshiji  are  for 
the  most  part  aeiil,  varying  from  a  quartz  porpliyry  to  a  felsite  or  folsite  seliist. 
The  latter  two  are   very   fine-grained,   and  consist  chiefly   of   quartz,   orthocla.'se. 


^^'"^ 


I'i;;.  .5. —  K('(Mv;itin  ;i<i"lcimL'i;ilC'    soulli  shore  of  Larson   l>:  •• . 


Fiji.  IJ- — J'>;iiiili'il   Koc'wulin   jgi)cuu.s  locks,  Amlcrson   isl;iiiil. 


plagioclase,  and  sericite  or  chlorite.  On  Anderson  i.shiiid  an  altered  diabase  schist 
alternates  with  a  more  acid  rock,  Fig.  fi,  both  being  cut  by  numerous  small  veins 
of  tonrmalinizcd   quartz.     This  peculiar  vein-material   resembles  charcoal,  iKniiii; 
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the  same  lilirous  apijeiiraiuu  and  witli  iraiisvurse  IraclurL-.s  similar  to  tlie  elicck!! 
in  cliarcoal.  Associated  with  these  two  rocks  on  this  island  is  a  small  area  of 
altered  pyroxenite,  consisting  chielly  of  pale-coloured  horiddende  and  a  gray  in- 
definite product.  The  same  tourmalinized  quartz  was  also  encountered  in 
Another  part  of  the  township  in  lot  10,  concession  III,  near  the  road  from 
Drydeii  to  the  Kedeemer  mine.  Amygdaloidal  rocks  are  fairly  plentiful  in  the 
Southwestern  corner  of  the  township,  and  some  vesicular  structures  were  also  found 
in  this  portion. 

Keewatin  Igneous  Rocks  in  Zealand  Township 

This  series  in  the  western  i)art  of  the  townshij)  up  to  the  western  shore  of 
Thunder  lake,  is  conlincd  entirely  to  a  narrow  fringe  along  the  north  shore  of 
\\'al)igoon  lake.  The  formation  is  represented-  in  this  western  part  chieliy  hy  a 
ipiartz  ])orphyry  or  dacite.  Where,  however,  the  fringe  is  wider,  an  altered  diabase 
or  diabase  schist  outcrops  along  the  shore  of  Wabigoon  lake.  These  rocks  are  for 
the  most  part  quite  schistose,  striking  cast  ami  west,  and  have  a  vertical  dip. 
From  here  on  to  the  eastern  boundary  of  the  township,  the  formation  gradually 
broadens  out.  till  at  the  eastern  limit  it  extends  from  the  middle  of  concession  III 
to  the  Southern  boundary  of  the  township.  In  the  eastern  section  of  the  township 
it  is  represented  for  the  most  part  by  an  altered  diabase  or  basalt  and  corresponding 
schists.  At  the  contact  with  the  sedimentary  series,  it  is  almost  invariably  repre- 
sented again  by  a  quartz  porjjhyry  or  dacite.  This  acid  por|)hyritic  rock  is 
especially  prominent  at  the  ])oint  where  the  road  between  Drydcn  and  Waliigooir 
crosses  Thunder  creek,  which  is  the  only  place  in  this  section  where  there  is 
anything  like  a  visible  contact  between  this  series  and  the  sediments.  Here  the 
acid  rock  outcrops  innnediately  below  the  bridge,  while  the  sediments  appear  about 
100  to  •<J00  feet  up  the  stream.  This  acid  rock  shows  in  thin  section  fairly  large 
phenocrysts  of  quartz,  as  well  as  a  few  of  both  orthoclase  and  plagioclase  in  a 
(ine-grained  matrix  consisting  chiefly  of  quartz,  biotite,  and  rauscovite.  with  lesser 
quantities  of  epidote,  magnetite,  and  apatite.  In  this  rock  most  of  the  feldspar 
has  apparently  been  leached  from  the  ground-mass,  but  the  porphyritic  nature  of 
it  precludes  the  classing  of  it  with  the  sediments.  In  a  cutting  on  the  Canadian 
Pacific  railway  track  west  of  Wabigoon  station,  between  mile  posts  50  and  Jl,  a 
peculiar  pyritic  graphite  schist  occurs  along  with  the  other  rocks  of  this  series.  This 
is  a  very  schistose  rock,  striking  east  and  west,  and  with  a  vertical  dip.  It 
resembles  an  ancient  slate,  having  very  good  slaty  cleavage,  and  showing  in  thin 
section  graphitic  material,  quartz,  and  pyrite.  A  good  example  of  pillow  lava 
occurs  in  this  township  just  north  of  the  town  of  Wabigoon,  near  the  road  between 
lots  t)  and  7  in  concession  I.  The  rock  is  an  altered  dial)ase,  and  the  pillows  are 
very  well  marked.  Fig.  7. 

Keewatin  Igneous  Rocks  in  Southworth  Township 

This  formation  covers  the  whole  of  this  township,  and  is  for  the  most  part  basic 
in  character,  particularly  to  the  north.  The  rocks  along  the  small  extent  of  the 
shore-line  of  Lake  Wabigoon  included  in  this  township,  are  predominantly  basic 
in   character,   being   chiefly   altered   diabases   or   basalts   and   their   corresponding 
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se-liists.  lu  this  stretoli  there  is  oue  inininji  claim,  S.V.  2,  coucessiou  V,  lot  5,  where 
a  graphitic  schist  outcrops,  carrying  considerable  pyrite.  This  rock,  wliich  is 
crumpled  and  contorted  in  places,  is  similar  to  that  in  the  township  of  Zealand 
on  the  C.P.R.  track  west  of  Wabigoon.  It  covers  in  this  case,  however,  a  very 
small  area,  outcropping  only  for  a  few  yards  back  from  the  present  water  level. 
About  50  feet  from  the  shore  the  altered  diabase  or  basalt  rock  outcrops.  To 
the  north  the  same  basic  phase  of  the  series  outcrops  at  infrequent  intervals  along 
the  C.P.R.  track.  At  points  along  the  right-of-waj-,  between  Wabigoon  and 
Diuorwic,  the  basic  phase  shows  local  variations  to  a  coarser  plutonie  rock,  grading 
into  a  quartz  diorite.  This  coarse  type  is  to  be  found  outcropping  a  few  yards 
east  of  Wabigoon  station  and  again  between  mile  posts  48  and  49  still  further 
east.     At  the  latter  locality  this  nx-k  in  thin  section  shows  a  rather  coarse  aggrega- 


Fi".   7. — Pilliiu    lu\a.   1..1    li.  r 
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tion  of  hornblende,  quartz,  and  plagioclaso,  with  lesser  quantities  of  ilmenite  and 
its  alteration  product,  Icucoxene.  The  plagioclases  have  been  so  much  altered  to 
kaolin  that  their  exact  character  is  difficult  to  determine  accurately,  but  their 
extinction-angles  correspond  best  to  those  of  andesinc.  This  coarse  rock  iiiergcs 
in  a  few  yards  into  the  usual  fine-grained  basic  variety.  The  rocks  in  that  ]>()rtion 
of  the  township  on  the  south  side  of  the  narrows  between  Wabigoon  and  Littli' 
Wabigoon  lakes  are  much  more  acid  in  character,  while  those  along  the  north 
and  east  shores  of  Little  AVabigoon  lake  as  far  as  the  southern  boundary  of  the 
township,  show  alternations  of  the  arid  and  basic  rocks  in  about  equal  proportions. 
The  acid  rocks  arc  especially  prominent  on  the  long  peninsula  opposite  concession 
II.  At  this  point  a  very  schistose  quartz  porphyry  to  felsite  outcrops,  striking 
S.S.W.  magnetic  and  with  a  vertical  dip.  This  outcrop  is,  however,  only  about 
50  to  100  feet  wide. 
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Kci-w  iitiii    luncoiis    RolK-n   in   Other   Parts  of   the   I  icid 

Tlicrr  rciiiiiiiis  lliat  piirl  of  tlii'  lii'lil  south  of  Lake  Wabigoon,  including  the 
Trii|i  lake  ami  llutlcr  lake  sections,  as  well  as  tlic  Contact  bay  region,  and  part 
of  the  west  shore  of  I^ittlc  Waiiigoon  hike. 

Jn  the  Contact  l)ay  region  tiie  rocks  representing  this  series  are  in  contact 
witli  haurentian  rocks,  and  arc  chielly  acid  in  ciiaracter.  Tiie  most  prominent 
rock  tyi)c  in  tliis  locality  is  a  quartz  porphyry  or  dacite  porphyry,  with  small  areas 
of  agglomerate.  Fig.  S,  ai)i»earing  at  various  points.  Of  minor  importance  are 
such  rocks  as  altered  diabase  or  basalt,  and  their  corresponding  schists,  biotitc 
schist,  diorite,  and  altered  pyroxenite.  Peculiar  amygdaloids  were  encountered 
in  mining  claim  K.  (380,  containing  ])r(>ininent  amvgdules  or  eyes  of  quartz. 
These  eyes,  being  more  resistant  than  the  remainder  of  the  rock,  protrude  in 
vorv  sfrikiiiL:'  I'nsliiini.     At  the  rontact  between  t!io  Keowatiii  and  the  Tjaurentian. 


Fig.  8. — Kcowatin  agylcmiciati',  K  t57-l,  Contact  l)ay. 


a  diorite  rock  l'ie(iueiitly  appears  between  the  two  formations.  This  rock 
shows  in  tiiin  section  a  coarse  aggregation  of  hornblende  and  plagioelase,  with 
lesser  proportions  of  orthoclase,  quartz,  ilmeuite,  leucoxene,  pyrite,  apatite,  chlorite, 
epidotc,  and  limonite.  Whether  this  rock  should  be  put  with  the  other  rocks  of 
this  series  or  wuth  the  Laurentiau  rocks,  seems  somewhat  dotibtful.  However,  as 
it  corresponds  to  the  coarse  phase  of  the  basic  types  of  the  Keewatin,  it  seems 
safer  to  include  it  in  this  older  series.  It  is  in  any  case  of  no  very  great  extent, 
nowhere  being  more  than  100  feet  wide.  In  this  area  has  been  included  the  small 
part  of  the  west  shore  of  Wabigoon  lake  extending  from  the  narrows  at  the  mouth 
of  Contact  bay  to  the  south  boundary  of  Van  Home  township,  the  rocks  along 
this  stretch  of  shore  being  similar  to  those  around  the  shores  of  Contact  bay. 
The  east  shore  of  these  narrows  shows  rocks  of  a  more  basic  character,  which 
extend  for  about  a  quarter  of  a  mile  in  both  directions  from  the  narrows. 
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The  rofks  in  the  Trap  lake  seitioii  are  similar  to  those  at  C'ontaet  hay.  hut 
here  are  in  eoiitact  with  a  later  gabbro  dike  as  well  as  with  the  Laureiitian  rocks. 
Along  the  soutli  shore  of  Wabigoon  lake  as  far  as  Daunais  bay  the  roeks  are 
predominantly  aeid,  with  the  exeeption  of  those  outeroppiag  on  the  large  peninsula 
just  west  of  Daunais  bay,  where  a  fairly  extensive  agglomerate  area  appears  along 
the  shore.  The  roeks  inland  are  also  decidedly  acid  in  character,  l-'nun  Dm  una  is 
bay  along  the  same  shore  line  to  the  narrows  leading  into  Little  AVahigoon  lake, 
the  roeks  are  for  the  most  part  basic  in  character,  the  most  prominent  rock  types 
being  altered  diabases  and  basalts  and  their  corresponding  schists.  .\  few  local 
outcroppings  of  the  coarse-grained  altereil  pyroxenito  ajijiear.  but  these  soon  grade 
into  the  tine-grained  volcanies.  This  is  well  .shown  at  (Uie  ])artiriilar  point,  where  it 
was  possible  to  see  the  gradation  in  a  single  outcrop.  .V  lew  outcrops  of  such 
acid  rocks  as  felsite  schists,  quartz  porphyries,  dacite  jjorphyries,  and  biotite 
schists  also  occur.  Along  the  portage  from  Wabigoon  lake  to  Jiutler  lake  a  good 
dacite  porphyry  occurs,  showing  in  thin  section  large  phenocrysts  of  quartz,  .some- 
what smaller  ones  of  plagioclase  (andesiue),  and  one  or  two  of  orthoclase,  in  a 
fine-grained  matrix  of  quartz,  feldspar,  epidote,  chlorite,  and  limonitt'.  This  is. 
however,  only  a  small  outcrop.  Amygdaloidal  roeks  are  fairly  common,  the 
aniygdules  being  chiefly  calcite. 

The  rocks  of  the  series  in  the  Butler  lake  section,  which  includes  liutler  lake 
and  all  its  tributary  lakes  and  streams,  are  for  the  most  part  basic  volcanies. 
The  commonest  rock  type  here  is  an  altered  diabase  or  diabase  schist,  but  areas 
of  agglomerate  are  fairly  numerous,  more  especially  around  the  shores  of  P>ntl(T  hike. 
Fig.  9,  while  a  few  small  areas  of  more  acid  rocks  are  also  to  he  found.  These 
basic  volcanies  show  coarse-grained  jjlutonic  phases  at  times,  merging  into  quartz 
diorites  or  altered  pyroxenites,  but  such  phases  are  of  mere  local  importance. 
Many  of  the  rocks  are  porpliyritic  or  amygdaloidal,  while  good  examples  of  pillow 
lava  are  to  be  seen  in  one  or  two  places,  as  at  a  jjoint  on  the  west  shore  of  Larson 
lake;  Fig.  10.  Most  of  these  rocks  carry  considerable  pyrite,  either  in  the  form 
of  small  grains  or  in  cubes  of  various  sizes.  The  Keewatin  rocks  along  the  west 
shore  of  Little  A\'abigoon  lake  as  far  south  as  a  point  due  west  of  the  .south 
boundary  of  the  township  of  Southworth,  are  decidedly  acid  in  charactei',  being 
represented  chiefly  by  <juartz  porphyries,  felsites,  and  their  corresponding  schists. 
In  general,  it  may  be  said  of  the  Keewatin  rocks  in  this  part  of  the  field  south  of 
Lake  Wabigoon,  that  bands  of  iron-l)earing  rock  outcrop  at  infrequent  intervals, 
while  most  of  the  other  rocks  carry  some  pyrite  or  linionite. 

Keewatin  Metamorphosed  Sediments 

This  formation  is  apijarenlly  a  Ijorder  jjhase  of  the  Keewatin,  and  is  repre- 
sented by  a  band  from  one  to  five  miles  wide  running  roughly  from  east  to  west 
through  the  northern  part  of  the  field.  It  covei's  the  nortlicin  jiart  of  \'an  llornc 
township,  the  southern  part  of  Wainright  township,  and  about  two-tliirds  of  the 
township  of  Zealand,  and  continues  as  well  on  through  the  neiglil)ouriHg  town- 
ships to  the  east  and  west  beyond  the  limits  of  the  map  accompanying  tiiis  re])ort. 
The  series,  which  is  in  contact  with  the  Keewatin  igncf)us  rocks  on  the  south  and 
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l"i>;-  ■'■ — lv<(U;itiii  aji^'lomcrato,  Butler  lake. 


Fig.  10. — Pillow  lava,  west  shore  of  Larson  lake. 
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the  Laurentian  granite  on   the   north,  is  represented  chielly  by  hornblenile   and 
l.iiotite  schists,  nsually  containing  a  great  number  of  weathered  garnet  crystals. 

A  good  part  of  the  formation  carries  a  lair  amount  of  magnetite  and 
pyrrhotite,  this  iron-bearing  portion  extending  along  the  ('.P.T{.  right-of-wav  from 
mile  post  66  west  of  Dryden  to  the  old  Barclay  station,  and  from  there  due  east 
to  the  east  shore  of  Thunder  lake.  Unfortunately  the  iron  ore  has  not  been 
concentrated  in  economic  quantities.  On  account  of  this  ferruginous  band  the 
series  has  been  classed  as  an  iron-formation,  but  there  may  be  some  doubt  as  to 
the  correctness  of  this  classification,  since  it  differs  from  the  iron-formations 
described  from  other  localities. 

These  rocks  have  been  subjected  to  so  many  changes  that  tlieir  original 
character  is  very  ditticult  to  ascertain.  However,  on  account  of  the  occurrence 
of  such  metamorphic  minerals  as  garnet,  staurolite,  sillimanite.  and  tourmaline. 
uot  to  mention  the  banded  iron  ore,  and  the  fact  that  quartz  is  very  plentiful 
while  the  feldspars  are  almost  entirely  absent,  one  is  forced  to  the  conclusion 
that  they  have  been  formed  by  the  metamorphism  of  a  mixed  argillaceous  and 
arenaceous  sediment.  A  schist  of  this  series  from  the  vicinity  of  the  pulp  mill 
at  Dryden,  showed  in  thin  section  a  laminated  aggregation  of  quartz  and  biotite, 
with  smaller  proportions  of  magnetite,  pyrite,  tourmaline,  orthoclase,  plagioclase. 
garnet,  sillimanite,  and  zircon,  the  last-named  mineral  ajjpearing  as  tiny  inclusions 
in  the  quartz  crystals.  Another  schist  outcropping  along  the  C.P.R.  right-of-way 
west  of  Dryden  about  halfway  between  mile  posts  64  and  65,  examined  in  tbin 
section,  consisted  chiefly  of  quartz,  hornblende,  magnetite,  pyrrhotite,  and  gurnet. 
with  apatite  and  plagioclase  as  rare  constituents.  Still  another  schist  taken  from 
lot  3,  concession  III,  Zealand  township,  showed  in  thin  section  chiefly  quartz, 
staurolite,  and  biotite,  with  some  magnetite,  toui-malinc.  ] ibigioclase,  and  chlorite. 
Jlost  of  the  rocks  belonging  to  this  series  along  the  shores  of  Thunder  lake  carry 
much  magnetite,  pyrrhotite,  and  garnet.  These  schists  in  contact  with  the  Lauren- 
tian- rocks  to  the  north,  sometimes  take  on  a  more  gneissoid  character,  as  is  shown 
by  a  rock  from  concession  II,  lot  5,  Wainrigbt  township.  This,  examined  in 
thin  section,  was  found  to  consist  chiefly  of  quartz,  orthoclase,  plagioclase,  and 
biotite,  with  garnet  and  magnetite.  Similar  gneissoid  rock  was  encountered  in 
lot  6,  concession  I,  and  again  in  lot  3,  concession  I,  in  the  township  of  Wainright. 
AVest  of  this  in  the  Zealand  addition,  the  regular  biotite  and  hornblende  schists  are 
in  contact  with  the  Laurentian  granite  for  several  miles,  the  contact  being  visible 
in  one  or  two  places,  while  in  others  these  schists  outcrop  right  up  to  what  is 
quite  evidently  granite  country.  It  may  be  noted  that  the  soil  in  Ijaurentian 
territory  is  for  the  most  part  quite  sandy,  while  the  overburden  liirricd  by  the 
Keewatin  sediments  is  largely  white  clay.  Again,  along  flic  C.T.I!,  rigbl-of-way 
west  of  Dryden,  the  hornblende  and  biotite  schists  outcrop  fairly  close  to  the 
Laurentian  granite.  From  this  it  would  ajijiear  that  the  gneis.«oid  rocks  are  mere 
border  phases  of  this  formation,  which  are  frequently  lacking  entirely  at  the 
Laurentian  contact.  The  contact  of  this  series  with  the  Keewatin  igneous  rocks  to 
the  south  was  only  seen  at  one  place,  although  at  other  points  the  contact  is 
hidden  by  but  a  few  hundred  feet,  on  the  east  bank  of  flic  Wabigoon  river  in 
lot  4,  conce.ssion    V,   \:\u   TTorno   township,    about    ino   yards   north   of   tlic   line 
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betwueu  concussions  1\'  and  V.  The  schists  arc  cnl  liv  many  small  dikes  of 
rauscovite  granite  or  pegmatite,  which  frequently  carry  numerous  crystals  of 
tourinaliiic  and  occasionally  one  of  garnet.  The  tourmaline  is  black  in  colour, 
except  in  thin  section,  where  it  shows  two  colours,  brown  and  blue,  and  is  finely 
pleochroic.  These  dikes  cut  the  schists  in  every  direction,  ami  vary  from  o^i  or  100 
feet  to  a  few  inches  in  width.  They  are  i)robably  outliers  from  the  Laurentian 
granite,  although  dilfering  markedly  from  that  granite  in  composition.  The 
schists  vary  in  strike  from  N.E.  and  S.W.  magnetic  in  the  western  part,  to  east  and 
west  in  the  eastern  part.  Their  dip  is  for  the  most  part  vertical,  although  a 
local  variation  of  70°  to  the  south  was  encountered  at  one  point  on  the  shore  of 
Thunder  lake.  In  places  these  schists  have  been  crumpled  and  contorted,  while  in 
others  the  banding  is  very  pronounced. 

Laurentian 

The  Laurentian  is  rcpri'sentcil  in  this  Tu'ld  by  two  areas,  one  stretching  across 
the  northern  part,  and  the  other  in  the  southwest  corner.  The  northern  area,  which 
is  the  more  extensive  of  the  two,  covers  all  but  the  southern  part  of  the  township 
of  Wainright,  the  northern  part  of  the  Zealand  addition,  and  the  nnsurvcyed 
territory  north  and  east  of  Bad  Rice  lake.  Its  contact  with  the  Keewatin  sedi- 
ments is  very  irregular  in  outline,  but  runs  roughly  east  and  west.  The  formation 
is  represented  here  l)y  a  typical  biotite  granite.  This  rock  shows  a  very  rough 
foliation  in  a  few  places,  but  is  for  the  most  part  not  at  all  gneissoid  in  character. 
A  granite  from  lot  5,  concession  II.  Wainright  township,  examined  in  thin  section, 
consists  chiefly  of  a  coarse  aggregation  of  quartz,  orthoclasc,  plagioclase,  l)iotite, 
mnscovito.  and  cpidote,  with  minor  quantities  of  magnetite,  apatite,  and  chlorite. 
In  places  small  fragments  of  the  Keewatin  sediments  are  included  in  the  granite 
some  distance  from  the  contact.  In  other  places,  as  at  a  point  just  east  of  the 
eastern  end  of  the  line  between  concessions  I  and  II,  Wainright  township,  this 
granite  is  fresher  in  appearance,  the  feldspar  being  quite  ]iink  in  colour.  It  also 
carries  some  garnet  crystals.  This  northern  area  extends  north  of  the  boundaries 
of  the  accompanying  map.  The  writer  was  able  to  see  outcrops  of  this  formation 
as  far  north  as  Gull  lake,  where  it  is  in  contact  with  the  hornblende-biotite  schist 
series.  The  pegmatite  dikes,  already  mentioned  as  cutting  these  schists,  are  larger 
and  much  more  numerous  at  this  locality,  but  do  not  extend  into  the  Laurentian 
granite. 

The  southern  area  of  this  formation  appears  in  the  Contact  bay  region,  sur- 
rounding the  western  end  of  that  bay,  and  extending  over  to  Little  Pickerel  lake. 
The  rocks  are  in  contact  here  with  both  the  Keewatin  igneous  rocks  and  a  later 
gabbro  dike,  the  latter  along  the  shores  of  Little  Pickerel  lake.  The  contact  with 
the  Keewatin  rocks  is  well  shown  on  a  small  island  in  Contact  bay  called  Contact 
island.  Fig.  11,  where  the  Laurentian  granite  is  aplitic  in  textiire.  In  thin 
section  this  aplite  or  quartz  porphyry  shows  a  great  many  phenocrysts  of  quartz 
as  well  as  a  few  of  both  orthoclase  and  plagioclase,  in  a  fine-grained  matrix  con- 
sisting chiefly  of  quartz  and  orthoclase,  with  hornblende  pyrite,  epidote,  kaolin, 
and  limonite.  The  contact  is  also  shown  in  some  of  the  mining  locations  west 
of  the  Eognon  camp.     This  is  the  case  along  the  western  boundary  of  K.  644, 
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where  the  peculiar  dioritie  roi-k  alreiulv  iiieiitidiieil  oeiurs  lietween  these  two  loniia- 
tious.  A  Laiireiitiau  granite  from  a  point  west  of  the  western  eiul  of  t'niitact  hay, 
oxamiucd  in  thin  section,  sliowed  ehietiy  a  coarse  aggregation  of  (|H:iiiz,  niii  roiline, 
ortlioehtse  ami  all)ite.  witli  hiotite,  niuscovite.  calcite,  ami  ajialite.  This  Laurent ian- 
Keewatin  contact  is  again  seen  at.  a  point  near  the  northeast  corner  of  Liith' 
I'iekcrel  lake,  wliere  a  coarse  granitic  rock  lies  \i|)  aLiuiust  a  fairly  hasic  Kciwatin 
rock.  The  granite,  examined  in  thin  section,  consisted  cliietly  of  (juartz,  orthoclase, 
albitc,  and  hornhlende.  with  minor  quantities  of  cpidote,  apatite,  and  magnetite. 
The  feldspars,  the  hornhlende.  and  llic  magnetite  have  hecn  altered  in  phices  to 
kaolin,  dilorite,  and  limonite  respectively.  This  rock  appears  to  be  a  typical 
iiornhlende  granite.  Along  the  sonth  and  west  shores  of  Little  Pickerel  lake  this 
formation  is  again  represented  by  the  regular  hiotite  granite.  The  conlart  hitwciu 
the  Laurentian  rocks  and  the  later  gabbro  dike,  outeni])j)ing  anmiiil  the  shoiis 
of  this  lake,  is  unfortiinatidv  hidden  bv  overburden. 


Fig.   31. — Contact   between   Laurentian   and    Keewatin,  Cmitact  island,  Contact  ]>uy. 


Later  Qranite 

This  formation  is  represented  by  two  comparatively  small  areas.  One  is  in  the 
northwest  corner  of  Southworth  township,  and  outcrops  along  the  shore  of  Wabigoon 
lake  in  the  vicinity  of  Wabigoon  station,  and  also  on  one  or  two  of  the  islands 
opposite  this  bit  of  shore.  The  area  likewise  extends  for  a  very  short  distance  into 
concession  I  of  the  township  of  Zealand.  This  ontcrop  is  a  mere  frinw  along  the 
shore  line,  and  does  not  cross  the  C.P.l!.  right-of-way  as  .shown  on  a  former  map. 
No  rock  outcrops  of  any  kind  arc  to  be  seen  on  the  section  of  track  imlic.tcil. 
nor  on  that  part  of  the  Dinorwic  road  just  beyond  the  track.  This  rock  is  fcjund 
on  several  of  the  islands  in  the  neighbourhood,  the  granite  liere  appearing  as 
small  dikes  in  the  Keewatin  rocks.  Fig.  12.  A]i])arciitly.  the  dikes  are  small 
outliers  from  the  main  bodv.    The  contact  lietween  tliis  granite  and  tbi'  Keewatin 
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rucks  i.s  slmwii  uii  ilic  iiuiinliiinl  at  liulli  lliu  iiurlli  ami  .south  oiids  of  the 
outcrop.  The  Keewatin  liere  i.s  quite  basic  in  cliaractcr.  The  granite  is  of  the 
horiil)k'iule-bii)tite  variety;  a  specinu'ii  in  thin  section  showed  a  coarse  a<;j:ri';,Mtiou 
of  quart/,  alhite,  orthochi.se,  niicrociine  and  epidoto,  with  hornhU-ndc,  biotite, 
apatite,  and  nui<^netite.  It  dilTers  from  tlic  Laurentian  granite  in  being  much 
fresher  in  ajipearance,  and  also  in  containing  considerable  microcline.  The 
feldspar  is  uniformly  pink  in  colour,  a  fact  which  may  lie  noted  even  from  a 
distance. 

The  otiier  smaller  area  of  later  granite  outcrops  around  the  cast  shore  of 
W'lc  Sandy  lake  in  Southworth  townshi|).  It  ajjparently  consists  of  a  fringe  oid}-, 
mill  does  not  appear  to  extend  for  any  distance  inland.  The  granite  is  similar  to 
that  on  the  shore  of  Waliigomi  laki'.  except  that  it  contains  more  Imrnlilcndc  and 
liiiililc.      It  al>o  appi-ars  to  be  even   less  altered   than   the  otlier  Lrranilc. 


Fig.  ]-. — (ir;iiiili'  (Hitlirrs  in    KiM'u:it in  mcU.  isl.-iiicl  in  Wabigoon  lake,  west  of  coucossiou  (i, 

Stutlnvortli  town  ship. 


Other  Later  Dikes 

There  are  four  of  these  dikes  in  all,  three  of  them  small.  One  of  them  is 
intermediate  in  character,  the  other  three  basic.  At  least  two  of  them,  and  prob- 
ably all  four,  are  Keweeuawan  in  age. 

The  first  outcrops  along  the  portage  between  Pritchard  and  Flambeau  lakes 
in  the  southwest  corner  of  Van  Home.  This  is  a  diabase  dike  about  200  yards 
long  and  about  "200  feet  wide,  ^ear  the  west  end  the  dike  branches  off  into 
two  or  three  snudler  dikes.  The  dike  rock  shows  in  thin  section  a  decidedly 
ophitic  structure,  with  plagioclase  ( labradoritc),  pyroxene,  and  magnetite  as  the 
main  constituents,  and  jiyrrhotite,  hornblende,  and  limonite  present  in  minor 
(puuitities.  ilany  of  the  ])yroxenc  crystals  have  been  altered  to  hornblende,  either 
]iartially  or  completely,  by  a  process  of  uralitization.  The  rock  is  comparatively 
coarse  in  texture,  except  at  the  contact  with  the  surrounding  rock,  which  is  Ivee- 
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watiu  aggloiiii'iate.  where  it  is  very  dense  but  still  retains  its  diabasic  structure. 
The  contait  between  the  dike  and  the  Keewatin  rocks  is  very  pronounced,  as  the 
dike  rock  is  decidedly  dark  in  tone,  wiiile  the  surrounding  rocks  are  light  in 
colour,  Fig.  13.  The  dike,  which  is  not  at  all  schistose  in  character,  strikes  east 
and  west.  At  various  points  along  its  length  fragments  of  the  Keewatin  agglo- 
merate are  included  in  it,  showing  conclusively  that  the  dike  ruck  is  younger  than 
the  agglomerate.  It  seems  extremely  likely  that  this  dike  is  Kewocnawaii  in  age,, 
as  its  petrographic  characters  are  almost  identical  with  rocks  of  this  formation, 
seen  by  the  writer  in  other  localities. 

Another  dike   of  exactly   similar  nature  was   encountered   on  the   18-chain 
portage  on  Pichenninnis  creek,  south  of  Butler  lake.     It  also  strikes  east  and 


Fit;.    I.'!. — Contact   between    ilialinse    dike    and    Keewatin 
agglomerate,  southwest  corner  of  \'an  Jloine  township. 

west,  outcrops  for  a  distance  of  about  a  quarter  of  a  mile,  and  is  about  100  yards 
wide.  In  petrographic  character  it  is  identical  with  the  dike  in  the  neighbourhood 
of  Flambeau  lake. 

A  still  larger  dike  was  encountered  on  the  shores  of  Trap  and  Little  Pickerel 
lakes.  It  covers  a  considerable  area,  extending  from  the  south  end  of  Little 
Pickerel  lake  to  the  north  end  of  Trap  lake  and  beyond.  Its  general  strike  is 
north-northeast.  The  dike  is  basic,  varying  from  an  altered  gabbro  or  norite 
to  an  altered  pyroxenite  or  anorthosite.  A  thin  section  taken  from  the  north 
shore  of  Little  Pickerel  lake  showed  chiefly  highly  ehloritized  hornblende,  togethei 
with  magnetite,  calcite,  serpentine,  and  limonite.     Fluorite  is  a  rare  constituent 
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of  this  rock,  wliit-ii  apijuars  to  bu  an  altoroil  pymxeiiite.  Another  thin  section 
from  the  west  shore  of  the  same  hike  showed  an  ophitic  mass  of  plagioclase 
(labradoriti')  and  lii^lily  altered  liornblendo,  with  lesser  (piantities  of  pyroxene, 
pyrite,  chlorite,  epidote,  and  liinonite.  Tlie  hornblende  has  quite  evidently  been 
formed  from  the  alteration  of  pyroxene  crystals  by  the  process  of  uralitization, 
as  remains  of  the  old  pyroxene  are  to  be  seen  in  the  centres  of  some  of  the  crystals. 
The  rock  seems  to  be  an  altered  diabase  or  gabbro.  A  third  thin  section  taken 
from  the  north  shore  of  Trap  lake  exhibited  a  coarse  aggregation  of  plagioclase 
(labradoritc)  and  enstatite,  the  former  predominating.  Small  amounts  of  sericite 
and  chlorite  are  also  present  in  this  rock,  which  appears  to  be  a  gabbro  or  norite. 
Still  another  s]H'eimen  of  this  dike,  from  the  east  shore  of  Trap  lake  at  the 
contact  with   tlie   Kfcwatin    rocks,  consists  almost   (>ntirclv   of  plagioclase    (lahra- 


Fig.    14. — Spheroidal    woatlioiiii};'   in   Via.'sic    dike. 
Little  Pickerel  lake. 


dorite),  with  but  minor  quantities  of  magnetite  liornljlende,  epidote,  chlorite,  ami 
limonite.  This  rock  seems  to  be  an  anorthositc,  and  represents  the  acid  extreme 
of  the  dike.  The  contact  between  the  dike  and  the  Keewatin  rocks  is  shown  in 
only  two  places.  On  the  east  shore  of  Trap  lake  the  contact  with  the  basic  vol- 
canics  of  the  Keewatin  is  well  .shown,  the  latter  outcropping  beside  the  dike  witli 
a  good  line  of  demarcation  between.  A  similar  contact  is  seen  at  a  point  about 
a  quarter  of  a  mile  west  of  the  western  shore  of  Little  Pickerel  lake,  where  the 
Keewatin  is  again  represented  by  a  basic  volcanic.  The  contact  between  this  dike 
and  the  Laureutian  gi-anite  is  unfortunately  hidden  by  overburden.  A  peculiar 
form  of  spheroidal  weathering  is  exhibited  by  the  dike  rock.  This  is  particularlv 
well  shown  on  the  large  island  in  the  middle  of  Little  Pickerel  lake.  Fig.  14. 
Here  the  rock  weathers  to  bomb-like  spheres,  which  in  the  process  become  separated 
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from  tlje  remaiiulor  of  the  outi-rop,  so  Ihat  the  i^hores  are  i^trewu  with  them.  On 
the  north  and  west  shores  of  Trap  hike  uuinerous  small  aplite  dikes  eiit  this  later 
gabbro  dike.  They  are  very  small,  the  largest  being  about  two  feet  wiile.  A  speci- 
men taken  from  one  of  these  dikes,  and  examined  in  thin  section,  presented  an 
interesting  mierographic  iutergrowth  between  the  ijuartz  and  the  feldsj)ars.  The 
rock  consisted  chietly  of  a  fine-grained  aggregation  of  quartz,  kaolinized  feldspars, 
both  orthoelase  and  plagioclase,  and  epidote,  with  some  hornblende.  These  dikes 
probably  represent  an  acid  phase  of  the  gabbro  dike. 

Still  another  dike  appears  on  the  north  shore  of  Wabigoon  lake  on  the 
peninsula  on  the  west  side  of  Barritt  bay.  It  outcrops  on  both  sides  of  tlie 
peninsula,  strikes  west-northwest,  and  is  about  10  feet  w^ide  at  its  widest  part. 
The  rock  is  intermediate  in  character,  corresponding  best  to  a  porpliyritic  biotite 
diorite.  In  thin  section  it  shows  large  phenocrysts  of  plagioclase  (andesine),  in 
a  fairly  coarse  matrix  consisting  chiefly  of  plagioclase  and  biotite,  but  containing 
also  minor  amounts  of  quartz,  epidote,  magnetite,  and  apatite.  Calcite  is  a  rare 
constituent.  The  dike  is  in  contact  with  Keewatin  rocks  of  basic  composition. 
Beside  these,  there  are  several  very  small  basic  dikes  in  different  parts  of  the 
field.  They  are  so  small  that  they  cannot  be  mapped,  but  they  deserve  a  passing 
mention.  In  composition  they  are  very  dense  diabases,  being  siniiiar  in  character 
to  the  border  pliase  of  the  diabase  dike  in  the  neighbourliood  of  F]anil)eau  lake. 
One  of  these  dikes  is  on  the  east  shore  of  Little  Pickerel  lake  cutting  Keewatin 
rocks,  another  at  the  northwest  corner  of  Trap  lake  cutting  the  large  basic  dike. 
Still  another  outcrops  on  the  cast  shore  of  Paulson  lake,  cutting  basic  Keewatin 
rocks  at  this  point. 

Veins  and  Vein  Minerals 

The  veins  in  this  region  are  confined  iilniu.-i  entirely  to  the  igneous  division  of 
the  Keewatin  formation,  although  a  few  occur  also  in  Laurentian  rocks.  Quai'tz 
veins  are  to  be  found  in  these  Keewatin  rocks  in  almost  any  part  of  the  field, 
but  are  particularly  numerous  in  the  vicinity  of  the  Laurentian  area  in  the  south- 
west corner.  This  would  seem  to  show  that  the  granite  played  a  prominent  part 
in  their  deposition.  For  the  most  part  the  veins  follow  the  direction  of  schistosity 
in  the  rocks,  although  occasionally  they  cut  across  it.  They  vary  in  widtli  froni 
a  few'  inches  to  20  feet  or  more.  The  vein  material  i>  largely  white  quartz,  l)ut 
ankerite,  pyrite,  and  black  tourmaline  are  quite  plentiful,  \\hilc  chlorite,  chal- 
copyrite,  malachite,  azurite,  hematite,  ami  native  gold  arc  rai'cr  constituents. 
Black  tourmaline  is  esiJccially  plentiful  in  the  veins  in  the  south  part  of  ^'an 
Home  township,  where  it  occurs  in  the  quartz  in  llie  form  of  small  needles.  In 
some  places  in  the  western  part  of  the  field  the  quartz  is  heavily  rusted  with 
iron  o.xide,  a  good  example  of  this  being  the  vein  material  from  the  main  Kognon 
vein  on  Contact  bay.  On  mining  location  K.  041  the  mineral  covellite  appears  in 
a  quartz  vein  associated  with  pyrite  and  eliiilro|iyritc.  The  covellite  forms  a 
coating  over  the  other  sulphides. 
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Minint;  Properties 

I  iider  llii.s  lifiuliiij;  will  In-  iiii-lii<li'il  mily  tlmsi'  |)roperties  on  which  soDie  work 
ha:5  been  done  in  rwunt  yuars.  Most  of  the  proiK-rties  are  situated  in  the  western 
l)iirt  of  tlie  (ield,  althougli  a  I'cw  were  oimmkmI  iiji  in  the  eastern  nection. 

Kcdcemcr  Mine 

Ajiart  rruiii  an  atlenipt  to  luiwaUr  the  shall  in  the  .sunniicr  of  I'.MO.  nothing 
lias  been  done  witii  this  property  in  reeent  years,  Fig.  15. 

League  /Mine 

This  |ii-operty  has  not  been  worked  since  the  summer  of  IIM  1.  'I'here  are  three 
shafts,  Nos.   1   and  5  in  the   nurth  half  of  lot  (1.  concession   I,  and   Xo.  .'i   in  the 


Sketch  niiip  sliowiiij;  mining  liioatioiis  and  position  of  veins,  northwest  shore  of  Contact  bay, 

Wabigoon  lake. 


north  half  of  lot  5,  concession  I,  \'an  Home  township.  Xos.  1  and  "2  have  been 
sunk  to  a  depth  of  80  feet,  and  Xo.  3  to  a  depth  of  20  feet.  The  latter  is  situated 
near  the  shore  of  T.arson  bay,  and  was  sunk  in  the  siimmer  of  1914.  The  vein 
material  shown  on  the  dumps  is  the  same  at  all  three  shafts,  consisting  chiefly 
of  quartz,  ankcrite.  tourmaline,  and  pyrite,  with  green  mica  and  chalcopyrite. 
The  country  rock  at  all  three  shafts  is  a  very  dense  felsite  or  quartz  porphyry, 
considerably  sheared  and  brecciated  in  places.  No.  2  shaft  is  equipped  with  a 
45  h.p.  boiler,  a  small  hoist,  and  a  1-stamp  mill,  while  Xo.  .3  shaft  is  equipped 
with  a  12  h.p.  boiler  and  a  small  hoist.  The  mine  buidings,  which  are  in  charge 
of  Messrs.  A.  Pitt  and  G.  Lai-son,  of  Dryden,  are  in  good  condition.  Fig.  10. 
v:.  M 
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(ioiij  l.uck  Property 

Xo  further  sinking  has  been  ilone  on  this  property  sineo  it  was  hist  reportetl 
upon,  but  tests  were  niaih'  for  the  IXiiiiininii  IJcduitidii  I'oiiipaiiv  (liiriiii;-  tlie 
summer  of  lOlii. 


Fig.  15. — ^Redeemer  iniiip  .shaft  ami  mil 


Fig.  ]6. — Xo.  .J  shaft,  League  mine,  Larson  bay. 


Other  Properties  in   \an   Home  Township 

On  the  Lost  mine,  which  is  situated  in  tlie  north  SO  acres  of  the  soutii  lialf 
of  lot  6.  concession  I.  and  which  has  lieen  mentioned  in  i)rcvif)us  reports,  considcr- 
nl.l<-  ;idditir.nal  strippinjr  lia-  \ifcu  done  lietwecn  tlie  two  shafts. 
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(111  llic  "111  I'lnkr  piiiju'iiv  iiiiiiiiMliiMrlv  ailjiiiiiiii;^  tlic  (IihhI  l.iick  iirii|n.'rtv  t>> 
the  west  ill  till'  iiiiitlicast  coriier  nl'  lul  !•,  concession  1,  three  sliiifts  liavc  Ijocii 
>iiiik  iildiij:  llic  line  111*  tlic  (iiKid  liiick  Vein.  Tlicsc  arc  n's|K'cti\cly,  ii'i.  I'.',  and 
in  I'cct  in  (Icplli.  'I'lir  \ciii  niatcriiil  at  all  tlircc  shafts  is  quartz,  ankorite,  tour- 
nnilinc,  ililnrilc.  ami  |iyi'ilr.  ( 'nn>iiliiiililc  stri|ii)injr  lias  also  been  done  between 
Ihc   shal'ts. 

In  tlif  northwest  corner  of  mininjx  liKalinn  A.L.  .^^  mi  the  shore  of  Flanibcau 
lake  in  the  sontlnvcst  corner  of  the  (iiwnshi|i.  a  small  test-jiit  has  been  sunk  on  a 
stoek-wiirk  III'  siiKill  \ein>.  the  \ciii  inalerial  c(insisiiiiir  ul'  (|iniriz,  aiikerile.  jiyrite, 
and  liiui'inaliiie. 

In  tile  iiiirllieasi  cnrner  <il'  the  ml  jniiiiiii;  luratinii.  A.Ij.  '.hi,  anulher  test-]pit 
has  lieeii  sunk  mi  the  same  material.  The  eoniilrv  rock  at  Imth  these  pits  is  an 
altered  diabase  sehist. 

North  (if  this  on  niinine'  Ineatimi  1!.  ."ill.  near  the  sliore  of  I'ritchard 
lake,  a  test-pit  has  been  sunk  tn  a  depth  nf  abnut  fmir  feet  in  a  dense  I'elsitic  rock 
coiitaiiiiiiu'  niimci'iius  small  (piartz  strini;'ers,  nuisi  of  them  rnllnwin^''  the  strike 
iif  the  nick,  hut  some  of  ihem  euttinj;  across  it.  The  (piart/  is  imprei^iiated  with 
|)vrite.  and  also  contains  small  amumits  of  chalco|)yritc.  ankerite,  and  trt\irmaline. 

In  the  same  area,  in  tlii'  nnrtheni  pai't  nf  minini:'  loeatimi  11. W.  .")|(i.  a  te>t- 
jiit  has  been  sunk  to  a  depth  of  about  S  feet  mi  a  handed  fclsite  schist,  carrying 
(|nartz.  ]iyrite.  and  ankerite.  <>n  the  elaim  immediately  adjninini,'  this  last  one 
til  the  east  twii  other  tesl-|iits  ha\e  been  sunk,  mie  almut  lit  feet  deep  on  the 
same  siirt  nl'  material  as  mi  11. \\.  -"i  Hi,  ilic  nllier  three  ur  fmir  h'v\  deep  on  a  stock- 
wiirk  (if  small  ipiartz  \eiiis.  the  ulmle  mass  nl'  both  \eiiis  and  rock  being  ini]iregnated 
with  pyrite  and  emitaining  as  well  small  amouitts  of  chalcopyrite,  feldspar,  tour- 
maline, and  hematite.  This  stock-wnrk  lias  been  traced  fur  a  width  of  aliout 
liO  I'eet  and  a  length  of  20  feet,  some  of  ihc  stringers  following  the  strike  of  the 
rock,  other  cutting  across  it.     The  pit  is  said  to  have  shown  some  gold  values. 

In  the  uiirtheast  ciinier  nf  hit  II.  cniiicssimi  1.  twn  shafts  have  been  sunk 
by  the  Cleveland  ilining  t'ompany.  The  lirsi  nf  these,  which  is  situated  only 
a  short  distance  from  the  corner  pn.-t  between  hits  10  and  11.  is  about  '10  feet 
deep,  and  has  been  sunk  mi  a  small  \eiii  three  In  six  inches  wide,  ennsisting  chiefly 
of  quartz,  ankerite.  tnurnialiiie.  and  pyrite.  The  emnitry  rnck  at  this  shaft  is  an 
altered  diabase.  This  shaft  is  equi|)]ied  with  a  small  windlass.  The  other  shaft 
on  this  i)roperIy.  which  is  situated  about  a  quarter  of  a  mile  west  of  the  first  one, 
is  85  feet  deep,  and  has  lieen  sunk  mi  the  same  sort  of  material  and  in  the  same 
country  rnck.  Several  nld  mine  buildings,  including  the  remains  of  an  old  mill, 
are  still  standing  near  this  shaft,  but  all  the  equijuiient  has  been  removed. 

Properties  in   the  \  icinity  of  Contact  Bay 

These  ])r(i|iertics  arc  situated,  fur  the  must  part,  nii  the  west  side  of  Contact 
bay  in  Keewatin  rocks,  close  to  the  cmitact  with  the  Laurent iaii  granite.  .\  few. 
hiiwe\er,  are  found  in  other  parts  of  that  immediate  iieighbourliood,  one  even 
adjoining  the  south  bmimhiry  of  Van  Tlorne  township. 
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Ku^non  l*roperl\    iK  (),?.S  i 

This  is  the  old  miuiug  location  A.S.  1  I.  sitiiati'd  on  tlio  north  >iilc  oC  I'ontiUt 
bay,  aud  is  the  property  on  whieh  the  gohl  discovery  was  nuidr.  that  icivntly 
attracted  attention  to  this  area.  The  vein  runs  in  a  general  way  N.  (is  W  ..  start- 
ing near  the  eastern  boundary  of  the  claim  and  crossing  it  diagonall\.  Ii  also 
continues  across  the  northeast  corner  of  K.  641  and  on  into  K.  (iUi.  It  follows  in 
a  general  way  the  strike  of  the  country  rock,  which  is  a  biotitc  siliist  with  a 
vertical  dip.  It  varies  in  width  from  two  feet  to  two  inches,  ]>inching  and  swelling 
alternately  throughout  it^  length.  The  vein  material  is  a  reddish  ([uartz.  highl\ 
impregnated  with  hematite,  aud  occasionally  carrying  a  little  jiyrite.  At  a  point 
642  feet  from  the  west  boundary  of  the  claim,  the  distance  being  measured  along 
the  strike  of  tlie  vein,  a  shaft  has  been  sunk  to  a  depth  of  -i'.)  feet,  Fig.  17.  Tlie 
vein  here  is  one  foot  wide  at  the  surface  and  one  and  a  liaif  feet  wiile  at  the  bottom 
of  the  shaft.  Two  other  test-pits  have  been  sunk  at  other  points  along  the  vein, 
one  seven  feet  and  the  other  three  or  four  feet  deep.  .Stri]iping  lias  also  l)een  done 
along  the  whole  length  of  the  vein  on  this  ])roperty.  as  well  as  for  some  distance 
beyond  its  southeastern  limit.  In  places  the  vein  splits  into  several  tiny  stringers 
of  quartz,  with  horses  of  country  rock  between.  It  was  proposed  to  erect  a  l-stanij) 
mill  in  the  vicinity  of  the  vein  for  the  purpose  of  testing  the  ore  before  putting  uj) 
a  more  extensive  plant.  This,  however,  has  not  been  done  as  yet.  Tlie  shaft  is 
equipped  with  a  small  windlass.  The  property  is  owned  liy  Iv  (i.  TJognon,  of 
Dryden,  The  mine  buildings  are  situated  on  the  adjoining  claim  1\.  Cil.'i  on  the 
shore  of  Contact  bay.  Fig.  18.  A  descripticni  of  this  projievty  has  Ween  given  liy 
James  Bartlctt.' 

Other  Properties  Near  Contact  Bay 

AVest  of  this  last  property  is  mining  location  K.  Ull  (A.S.  1.")).  On  this 
property  a  vein  has  been  located  striking  X.  37°  E.  and  dipping  at  an  angle 
of  45°  to  the  southeast,  which  cuts  across  the  strike  of  tlu'  country  rock.  This 
vein,  which  has  been  stripped  for  a  distance  of  150  feet,  has  a  miirorni  m  idth  of 
one  and  a  half  to  two  feet.  The  vein  material  is  chiefly  reddish  quartz,  but  pyrite, 
eovellite,  and  chalcopyrite  are  present  in  considerable  quantities,  the  covellite  form- 
ing a  beautiful  blue  coating  on  tlie  otlier  siil|ihiiles.  No  gold  values  of  anv  aceouiit 
were  obtained. 

The  vein  from  the  Itognon  ])roperty  (  K.  0:i.j )  continues  tiirougli  the  north- 
east corner  of  K.  'ill  and  on  into  K.  G4G,  keeping  to  the  same  general  direction. 
Stripping  has  lieen  done  along  this  continuation  for  a  distance  of  ^.SOn  feet 
northwest  from  the  point  where  the  vein  crosses  the  west  lioundary  of  K.  03."), 
but  the  vein  itself  c-ontiniies  for  mily  l.iiOO  feel  of  this  distance.  Only  small 
i-solated  stringers  occur  ijeyond  this  ])oint,  which  are  not  real  continuation.s  of 
the  vein.  This  claim,  K.  646,  is  owned  by  ('<.  Larson  and  B.  Stewart,  of  Dryden, 
and  considerable  assessment  work  was  done  on  it  dining  the  ^ununer  of  1!(16. 

Of  the  other  claims  in  this  group  assessment  work  was  done  on  K.  673,  K. 
674,  K.  675,  K.  677,  K.  678,  K.  679,  and  K.  680  during  the  summer  of  191G. 
and  numerous  small  quartz  veins  were  located.  These  properties  are  also  owned 
by  E.  G.  Rognon,  of  Dryden. 

*"Gold  Discovery  lipar  Drvdon,"  liy  .T.  Umtlctt,  ('an.  Mining  .TdioiKil,  Doc   1,   li)15. 
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Fi-.  17.-Shaft  on  Rogiion  property,  K.  635,  Conlacl  buy. 


Pijj   IS.— Kosiii..!.  .all, p.  Contact  bay. 
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A  vein  earning  telluriiU'S  aiul  liisimuhiiiiu'.  aiul  sliowiiij;  small  frold  valiu's, 
was  also  loeati'd  in  Xovonilier,  l!U(i,  luiinini;  atross  niiiiinji  claims  K.  (id.")  nnd 
Il.W.  443. 

A  road  has  been  i-onstruetod.  since  the  departure  of  tlic  wiitcr  finiii  tliis 
fiekl.  from  the  road  between  the  Leajiue  mine  and  l>rvdcii  down  ti>  the  sliore 
of  Contact  bay  through  these  properties.  Its  location  is  sluiwii  on  iIk'  accom- 
panying map. 

To  the  west  of  the  western  end  of  Contact  bay  are  situated  two  old  mining 
locations,  known   respectively  as  the   Long   Lead   and   American   Jack   claims. 

The  Long  Lead  property  includes  two  forty-acre  claims.  Through  these  two 
claims  runs  a  large  quartz  vein  in  the  general  direction  N.  in  W.  magnetic  vary- 
ing in  width  from  4  to  2'i  feet.  It  carries  pyritc  and  chalcnpyrilc,  hut  no  gold 
values  of  any  account.     The  country  rock  here   is  a   basic  Kccwatin   volcanic. 

The  American  Jack  property  is  south  of  the  last  location.  .\  shaft  has  been 
sunk  on  this  property  to  a  depth  of  about  GO  feet  on  a  lew  i|uart/  stringers  in 
Laurentian  granite  and  gneiss.     The  material  on   ilic  dunip  is  largclv  granite. 

On  the  south  side  of  Contact  bay  two  properties  Ikwc  ln'cii  locatcil.  On  the 
first  of  these,  E.O.U.  1  (S.  224),  the  larger  of  the  two.  two  shafts  have  been  sunk 
to  a  depth  of  2')  and  :i')  feet  respectively  on  a  qtuirtz  \ein.  about  li\c  feet  wide  at 
its  widest  Jjart,  which  is  at  the  deejier  shaft.  The  vein  material  here  is  entirely 
quartz,  and  the  country  rock  is  a  Kccwatin  (|uartz  pcii|iliyry. 

On  the  same  side  of  Contact  hay.  tlu'  claim  adjoining  the  last  mentioned  one 
to  the  east  is  S.  G22.  The  north  40  acres  of  this  long  narrow  claim  was  re-staked 
during  the  summer  of  lillG  for  iL  S.  Campbell,  of  Drydcn.  'J'he  rock  on  the 
new  claim  is  a  dense  quart/,  porjihyry.  and  contains  several  small  \eins  of  ipiart/. 
The  widest  of  these  veins  is  one  to  one  and  a  half  feet  in  wiilth.  and  has  been 
stri]pped  for  a  distance  of  oO  to  100  feet. 

Mining  location  S.\'.  '.i'l'i.  ailjoining  the  southi'rn  boundary  of  Nun  liornc 
township,  has  had  its  shaft  deepened  to  60  feet.  Two  inill-ti'>ts  of  the  ore  from 
this  property  were  made  in  the  summers  of  101:3  and  T.il  I. 

Properties  in  the  liastern   I'art  of  the  Kield 

On  the  extreme -northern  shore  of  liutler  lake  several  mining  loealicnis  have 
been  taken  up.  On  one  of  these,  two  small  shaft.s  have  been  sunk,  the  first 
on  a  tangle  of  quartz  .stringers  containing  pyrite,  aid<ciite.  tou^malin(^  chalcopyrite, 
and  malachite,  the  second  on  a  (piartz  vein  about  i  feel  wide,  containing  the  same 
vein  material  as  at  the  first  sliaft.  The  country  rock  at  the  latter  is  a  felsite 
schist  striking  about  northwest,  while  that  at  the  second  sliaft  is  an  altered  diabase. 

Xortlieast  of  the  town  of  Wabigoon  is  mining  location  II.W.  l:iO,  known  as 
the  Xorthern  Queen  mine.  On  this  jiroperty  a  shaft  has  been  sunk  to  a  depth 
of  GO  feet  on  a  quartz  vein  carrying  considi'rabic  pyrite.  This  vein,  which  is 
one  to  three  feet  wide  at  the  shaft,  strikes  north-northwest  and  has  a  vertical  dip. 
The  country  rock,  which  is  heavily  stained  with  iron  o\ide.  is  a  diabase  altered  to 
dialja.se  schist,  striking  about  east  and  west,  ami   with  a   vertical   diji.     ;\s  far  as 
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ciiulil  111'  iiM  rrtiiiiu'il,  11(1  i.'iil(l  \;ilur-  nf  any  iniuunt  were  uldaimil  rinni  tlii-  vein. 
This  ]p|i>]K'rty  lins  iinl  licrii  in  ii|Miiitiiin  Uir  >cMTai  years,  lint  as  nci  (lusiTiption 
of  it   a]i])fars   in  any  prcximis  rfimrt.  a  Inicl'  nicntioii  of  it   scfrnoil  advisiilile. 

On  liic  lii'st  lai'fic  licadland  wot  of  Waiii^'oon  stalinn  on  the  west  side  of 
Barritt's  l>ay  in  l-ai\e  \ValiiLr"i'n,  .1.  Aanm.  of  Waliijinon.  has  snnk  a  sliaft  50  feet 
ileep  on  a  scries  cif  small  ariil  diJM's  i-nnniiii:  in  tlie  same  jiciuTa!  direction  as  the 
strike  (if  ilic  sill  1(111  ndini:  rucks.  'I'hc  siial'l  is  >itiialc(l  mi  tiic  west  side  of  tliis 
headland.  These  ilikcs,  which  (arry  small  <|iiantitics  nf  [lyrite  and  tourmaline, 
are  iVIsiiic  in  iliai'ailcr.  and  pciiclralc  a  ha-ic  Kccwatin  vulcanic  rock.  The  small 
jicid  |Kir|iliyrit  ic  dike,  alrcaily  mcntioiicil  in  cdnnection  with  (he  hiter  dikes, 
outcriips  in  the  \iiiiiily  (if  tliis  shaft.  At  a  imint  aliont  in  the  centre  of  this 
same  headland  simic  lalcdsc  rock  occurs.  This  rock  is  c(ini|ioscd  cliiefly  of  impure 
tah-.  which  may  lie  readily  cut  with  a  hack-saw.  hut  is  evidently  merely  an  altered 
phase  of  the  Kcewatin  hasie  rocks.  'J'his  is  a  fairly  extensive  outcrop,  hut  the 
talc  appc'ars  td  he  Ion  impure,  for  the  most  pari,  in  he  of  pronfmiic  value.  Some 
little   cr\-lalli/.ed   talc  alsn  occurs   in    small    veins. 

Molybdenite 

'l'lii>  mineral  was  fnund  in  four  separate  Idealities,  two  of  them  within  the 
limits  of  the  accdm|ian\  iii^;'  map    (No.   ■2(ic. )    and    twn  nutside. 

In  the  extreme  nurthcast  corner  of  mininjr  local  imi  K.  lit  I,  a  small  tpiartz 
\ein  occurs  at  tlie  contact  hetween  ilic  Laurentian  uranite  and  the  Keewatin 
roeks.  ft  contains  small  ]ilatcs  of  nidlyhdenite,  as  well  as  lesser  ([uautities  of 
])yrite  and  chaleopyritc.  It  is  a  \i'ry  narrnw  striuircr,  and  does  not  continue  for 
more  than  a  few  feet.  'I'hc  largest  plates  of  inolyhdenite  here  are  only  one-lialf 
to  three-rpnirters  (if  an   inch   in  diameter. 

Ill  the  claim  Id  the  imrth  nl'  this  last  one.  K.  i'A')  (\.S.  ]•>).  on  the  pdint 
south  of  the  eahins  at  the  K'oguon  camp,  a  little  molyhdenite  is  to  he  found  near 
the  water's  etlge.  It  occurs  here  in  tiny  Hakes  in  ipiartz  strin<rers  in  Keewatin 
rock,  and  also  sprinkled  thrdiigh  the  rock  itself.  .\  liltlc  ])yrite.  ehalcopvrite,, 
and  malachite  are  associated  with  the  molyhdenite.  Hesic^les  these  two  oecurreuces 
of  the  mineral,  two  other  molyhdeniti!  proiierties  were  visited  by  the  writer  for 
A.  li.  Parsons.  These  are  both  outside  the  limits  of  the  accompanyiufr  map. 
one  ill  the  iiciirhljourhood  of  (iull  lake  and  the  other  in  Upper  ^laniton  lake  dis- 
trict. Iiclaih'd  dcscri|itions  of  ilics«>  two  proiierties  will  he  found  in  the  report 
on  nidlylidcnite  deposits  in  Ontarid  hy  Mr.  I'arsdiis  in  this  \dliiine.  Some 
passing  reference,  howexcr.  must  he  made  to  the  assdciatimi  nf  hismuthinite  with  the 
molyhdenite  on  the  ]irdpcrt\  in  the  ilanitou  district.  The  hismuthinite  here 
resembles  stihnite  in  its  niddc  of  dccurrence,  appearing  in  the  form  of  long  slender 
needles,  with  a  gddd  metallic  hi>trc  dii  fresh  fracture  surfaces,  hut  tarnishinof 
to  a  dull  brown  culdur  cm  cxpcisiirc. 

ilolybdenite  has  alsci  been  rcpcirtcd  frciiii  (iianiic  lake  in  Lciwcr  Manitou 
lake  district.  Init  the  writer  was  unalile  tci  visit  this  deposit.  Sample-  from  tliis 
locality  showed  piiiplc  tiudrite  associated  with  the  mcilylnlenite. 
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SL-heelito  has  also  been  reported  I'roiii  tlic  vicinity  of  Tiowi  r  M;iiuti>ii  hike,  on 
mining  location  II. P.  303. 

A  trip  was  made  by  the  writer  with  P.  Kirkegaard.  of  Toronto,  to  the 
Laurentian  property  near  the  former  town  of  Gold  Ttoek.  Tlie  Big  blaster  and 
Juliilee  mines  were  also  revisited. 


'^^ 


\ 


Fig.  19. — Waljigooii  river  at  Diydoii  pulp-mill,  liclciw  dam. 


Fig.  20. — Rapifis  in  \\: 


r.    i;.    liii.l:: 


Water  Power 

TIic  Wabigoon  river  has  two  falls  in  its  course  through  the  town  of  Dryden, 
these  .supplying  the  power  for  the  operation  of  the  plant  belonging  to  the  Dryden 
Timber  and  Power  Company.  Undoubtedly  more  power  could  be  developed  here 
for  the  operation  of  mining  plants,  although  no  such  use  of  tliis  power  has  been 
made  up  to  the  present  time,  Figs.  19  and  20. 
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THE  KOWKASH  GOLD  AREA 

SICOM)   Ki;i>()WTi 
By   p.   i:.   HOPKINS 

I.   l^TRODLCTION 


Location  and  Area 

The  followiiijr  ivpurt  deal*  with  iIr-  ti'i'iifriiipliy.  irenloiry  aiul  fioiioiiiir  rcsmui'i's 
of  a  region  lying  to  the  northeast  of  Lake  Nipigon  in  tlie  newly  ereateil  Kowkasli 
Mining  BiviMon.  Thunder  Bav  ilistrict.     The  area  examined,  covering  alimit  1.400 


Skc-ti-li    map  lit'   <)!ll:llil^    -IjMwii;^    Kc.uka^li   y'llil  aifii. 

square  miles,  as  shown  on  the  accompanying  map,  is  located  between  50°  3'  and 
50°  3-i'  north  latitude  and  86°  58'  and  87°  58'  west  longitude,  along  the  height 
of  land  separating  Hudson  bay  and  Lake  Superior  waters.  Until  a  few  years  ago 
the  area  could  only  be  reached  by  canoe,  the  nearest  railway  being  the  Canadian 
Pacific,  80  miles  to  the  south.  The  completion  of  the  National  Transcontinental 
railway  through  the  region  in  1913  has  made  the  country  accessible  and  giveu 
prospectors  entry  to  an  area  of  which  little  was  previously  known,  witli  the  excep- 
tion of  the  Onaman  inm  range  embracing  a  few  sf|uare  miles  on  the  head  M'aters 
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111'  ihr  OiiaiiiiiTi  ii\cr.  'I'Ik'  liiicliii^  of  a  -|icrtii(iiljir  \n>\i\  .-Imw  iiiir  liv  1^.  W.  Kiii;j;- 
]>oilils  at  lliiuaril  I'alK.  iiiiii'  iiiilcs  luiilli  of  Kuwkasli  -lalimi,  mi  Auj;;ust  31st, 
l!U-"i,  tuuscci  a  rii>li  nl'  piosiicclms  tn  the  iici'^lilioiirliouil,  wliicli  resulted  in  other 
fToliI  liiiils  heiiij;  iiiailc  aloi;;:  the  l\ii\viishka;:aiim  (Kowkash)  river  aiul  in  tlie 
viiiiiilv  of  Tasliota  station,  "JTi  iiiih's  t<i  tlie  west  of  Kowkasii.  Tashota.  whieli  is 
.■)v'n  miles  West  III'  ( 'iichraiie,  <aM  hr  irailni!  in  ".'S  hours  froni  'I'lironto  h_v  Pullman 
train. 

Airiim|ian\  iuix  this  rejiort   i>  a  coloureil  i^'eulunical  ma|>  of  tiie  area  on  a  sealc 

of   twn    miles    til    the    iurll. 

Karly  Hxploration 

liolirrt  iii'll.  wlirn  e\ani i u i 111;'  the  cuunlrv  imi-tli  nf  Lake  Supci-ior  in  IS'i'O 
for  the  (u'olii>;iial  Survey  of  Canada.  .<.'(>t  as  far  north  as  Wawon;;  i)orta;.'e  on  the 
Kawashkauama  river  where  Cavell  station  is  now  situated.  The  followinjr  year. 
IS'Jl.  he  made  a  survey  with  mirronii-tei-  and  ]iri>nialir  rnniiia-s  cif  the  Onihahika 
river   when   en   route  to   the  .\lhany    rivei'. 

In  \'.UH\  tlu'  Departuieut  of  Crown  Lands  sent  iiit"  noi'thern  Ontario, 
in  eharj^c  of  Ontaiin  land  -ui'veyors.  ten  e\|iliiiat  ion  |iarties.  two  nf  whirh  traverseil 
])ortions  nf  this  map-sheet.  .loseph  .M.  'riernaii.  in  iharu:L'  of  party  nmnhor  <>, 
with  A.  II.  \.  Kohinsnii  as  u-eoloi:i>t.  travellrd  the  Ondiahika  river  and  Hohinson 
lake  on  their  way  farther  noiih.  while  jiarty  nunilier  "i.  with  W.  S.  Davidson, 
surveyor,  and  Iv  \'.  .Xeelaiids.  i;riiliiL;i>i.  evamined  an  area  furtiier  cast  and 
reached  as  far  north  as  1  Inward  fall-  nn  the  Kawashkai^ama  ri\er.  Mr.  Xeelands 
in  his  report  stated: 

lliniirii;iu  I  Kri'\v;il  in  |  nii-lis,  mainly  i-lilorit(>  ami  ntlirv  siift  f;i''i''i  schists,  iiccur  mi  the 
Kawakaslika^aiiia  I  Kawaslikanaiiia  I  rivi'v  fur  alniiit  t'uiir  iiiiU's  lielow  tlio  Wawiiiif;  Jiortage 
ti)  the  northern  limit  of  oxploiatioii  [Howanl  falls].  .  .  .  The  most  jinimisiiit;  ilistrict 
is  the  eouiitiy  on  the  Kaua-kash-kanama  [KawashkayaniaJ  liver  below  the  AVawong  portage. 
Here  Hiironian  [Krewatiiij  exposures  are  numerous,  mostly  chlorite  ami  other  soft  green 
schists.  Several  sani]ili's  from  small  quartz  veins  in  this  ilistrict  showeil  traces  of  golil,  ami 
it  might   lir  iIkiI   iincfiil   |irospectiiig  in  thi.s  district  would  lie  rewarded. 

In  liui-.'  W.  A.  I'arks  explored  ]iart  of  tliis  reoimi  and  made  track  surveys 
for  the  northeast  quarter  of   the    Xipigiui   slicet.' 

T)urim;-  IHO.I  W.  .1 .  Wilson,  assisted  hy  Owen  ()"8nllivan,  surveyed  tlie  Xaga- 
Liami  and  otiiei-  luaiulie-  nf  the  Kenoffanii  river:  also  the  Little  Current  river  to 
within  "25  miles  of  0"Sulli\an  lake.  The  next  year  Mr.  Wilsnii.  assisted  hy  W.  11. 
Collins,  eiuitinned  the  work  done  in  1!)ill),  and  eonneeted  the  survey  fnun  Howard 
falls  iiu  the  Kawashkajianui  through  O'Sullivau  lake  and  for  2')  miles  below, 
joinini;-  the  surxcy  of  the  previnus  year  on  the  Little  Current  ri\ei'.  They  also 
followed  the  seiies  nf  lakn-  and  jinrta;;is  nnrtheastward  from  Wawong  to 
Kskeji'eiia.ua  lake.  The  result  nf  the  twn  yeai's"  work  was  juililishei!  in  the  Geo- 
logical Sur\ey  puhlieation  Xn.  Osii.  acinmpanyiiii;  whiili  is  a  map  (  Xo.  9(if)  on  a 
scale  of  S  miles   to    1    ineli. 

Between  1!)0;>  and  lf»OS  numerous  ti'ial  lines  were  run  through  this  area  for 
the  Xational  Transcontinental  railway,  which  line  was  completed  in  10];!. 

'  Geological  Map  Xo.  S  A,  scale  4  miles  to  the  inch,  accompanying  Memoir  Xo.  1,  Gcol. 
Sur.  Can..   IPin. 
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111  1907  ami  1908  E.  S.  Mooro  iiiappod  in  detail  the  Onaiiiaii  Iron  ran<ro.  wliii-li 

lies  along  JoluitJon  creek  near  where  Kowkash  and  Paska  stations  are  now  situated. 

In  1908  A.  W.   G.  Wilson,  assisted  by  Robert  Harvie,  Jr.,   coiniileted   the 


Kowkash  station,  National  Transcontinental  railway,  September,  1915. 


'I'HslKita  statidii.  XaliniiJil  Traiisrciiitincnlul  railway.  .Juno,  lillT. 

geolofrical  details  for  the  Lake  Xipijfun  map  (  Nn.  ^a|.  .Mr.  Tfarvic  haviiin:  examined 
some  small  lakes  to  the  east  of   Cross  lake. 

In  the  autumn  of  1915  tlie  writer  vi.sited  the  area  and  exaniiind  the  various 
gold  discoveries  north  of  Kowkash  on  the  Kawaslikairaiiia  rivci'  and  near  Ta-;hota. 
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Kowkash  iYAinint;  Division 

(luiii;;-  111  llic-  hiri,'!-  iiuiiilirr  .if  rliiiiiis  lliiil  wiTc  stakcil  in  l\u-  ni~li  rnlliiwiiijr 
the  Kiiifr-Dodfls  discovfrv.  ii  iiiiniiij,'  (livi.-iuii  was  foniicd.  with  the  Minings  ]?e- 
fonlcr's  office  at  Tasliota.  Airor(liii>r  to  the  Onlcr-iii-Coiiiuil.  ilatt'd  May  ?6tli. 
IIMC,  a]i])ro.\iniatclv  1.700  square  miles  were  detacheil  rmiii  tlie  ]»ort  Arthur 
Jliiiiiii;;  Division  fur  tlir  mu  Kuwixasli  Miiiiii;r  1  )ivi,-inii.  the  lii.midaries  of  whieh 
are  deseiil)ed  as  Idlliius: 

('iiiniiKMuiiiy;  at  tlio  simllieasl  :ini;li"  of  llio  lowiisliiji  of  I[en<lorsoii,  liciiig  a  point  in 
the  boundary  line  lictwcen  the  ilistricts  of  Alydnia  ami  Tluiinloi-  Bay,  7-1  chains  4S  links 
north  of  the  SKJiil  niilo  jiost  on  saitl  district  line;  tliciicc  west  astrononiically  along  the  south 
iKHinilarics  of  the  townships  of  Henderson,  Selwyn,  Rarlow.  Goodwin,  Cliipinan  and  Raynar, 
'>^  iiiiles  more  or  less  to  the  southwest  anyle  of  the  last  mentiom-d  township:  thence  con- 
tinuinf;  west  aslrominiiially  (i7  miles  more  or  less  to  a  point  on  the  shore  of  Lake  Xii)igon 
at  or  near  llunilioldl  Bay:  thenee  in  a  jjer.eral  direeUon  northwesterly,  westerly,  and  south- 
westerly, following  the  shore  line  of  Lake  Xiiiigon  in  all  its  windings  to  the  Waliinosh 
River,  where  it  enters  WaliinoBh  Bay  of  said  I>akc  Xipigon;  thence  northwesterly  following 
the  south  shores  of  Waliinosh  Lake,  Wawei^'  or  Rouml  Lake,  Sucker  Lake.  Valley  I.rfike, 
Clear  Lake,  Tunnel  Lake,  and  connecting  streams  to  the  west  lioundary  of  the  Nipigon 
Forest  Reserve;  thence  north  astronomically  along  said  west  boundary  of  the  Nipigon 
Forest  Reserve  and  continuing  north  astronomically  8.3  miles  move  or  less  to  the  south 
shore  of  the  Albany  River;  thence  in  n  general  course  easterly  along  the  south  shore  of 
said  Albany  River  to  its  intersection  with  the  boundary  between  the  districts  of  Thunder 
Bay  and  Algoma;  thence  south  astroiumiically  along  the  said  district  boundary  line  110 
miles  more  or  less  to  the  point  of  commencement. 

^Mark  II.  ^Jnrjian  of  I'orl  .Vrtluir  was  aiijiniiiled  iliiiiiig  Recorder  oi'  the 
said  division,  and  has  been  doing  business  since  June,  lillfi.  Tashota  is  a  station 
on  the  Transeontiiiental  railway,  ami  imw  lias  also  a  fele.irraph  operator,  express 
ollice   and   post  office. 

Surveys 

Prior  to  the  autuiini  of  lin."i  the  only  surveyed  lines  in  the  area  were  the 
numerous  trial  lines  which  were  run  between  1903  and  1908  for  locating  the 
National  Transcontinental  railway.  These  lines  were  not  oi!  any  value  to  the 
writer  since  a  large  scale  map  showiiiL;-  their  location  could  not  be  obtained.  In 
Xovember.  191.T.  K.  S.  Code,  O.Tj.S.  ran  a  line  north  from  Paska  station  to  locate 
lldwaicl  falls  and  numerous  gold-ininin^'  claims  in  the  \icinity.  This  line  was 
connected  eastward  along  the  railway  lor  3S  miles  to  Paynar  township.  The 
eastern  boundary  of  the  Nipigon  Forest  Reserve  was  run  by  Phillips  and  Benner 
of  Port  Arthur  in  lUHl.  The  railway  through  the  area  westerly  from  O.L.,S. 
Code's  meridian  line  was  traversed  with  chaiii  and  transit  by  the  writer  and  party 
in  19iri  for  base-line  jnirposes.     No  mining  claims  were  surveyed  in  1916. 

Method  of  Field  Work 

The  Slimmer  of  1916  \\as  sjH'nt  in  examining  the  area,  most  of  the  time 
being  devoted  to  making  a  topographical  map.  This  necessitated  slighting,  to 
some  extent,  the  complicated  pre-Cambrian  geology,  and  for  this  reason  the  report 
must  be  considered   jtreliminary   in  character. 

The  survey  of  the  waterways  and  the  geological  examination  of  the  .shore  lines 
were  carried  on  together.     Instrumental  surveviuir  was  done  bv  means  of  a  micro- 
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meter  and  prismatie  eonipass  aiul  tied  to  one  of  tlie  followiiii;-  chaiu-iiiul-trniisit 
surveyed  Hues,  viz.:  the  raihvav.  1{.  S.  I'odeV  lines  from  the  railwiiy  to  ilowar.i 
fall*,  and  tlic  east  boundary  of  the  Niitijjon  Forest  Reserve.  The  sini-dial  roin|)ii  ; 
was  used  in  surveying  parts  of  Johnson  ereek  and  the  OuaniMii  ii\er  wlicre  Iron 
fornuition  is  ahundant.  Oeeasional  astrononiie  observ!itinii>  Icir  azimuth  and 
latitude  were  takeu. 

The  geological  work  away  from  the  water  courses,  railway  and  sui\cy  lines 
was  carried  on  hy  making  compass  and  pacing  traverses  on  foot  through  the 
woods.  This  necessitated  much  laliour  owing  to  the  absence  of  roads  or  trails,  and 
the  bad  tangles  of  fallen  anil   ]iartly   Imrncil  trees. 

Approxinuite  altitudes  of  lakes  were  oblainc'd  by  measuring  llu'  drop  ol'  the 
falls  and  rapids  by  hand  and  reconnaissance  levels,  and  connecting  these  observa- 
tions along  the  canoe  routes  with  the  estaiilished  levels  on  the  National  Trans- 
continental  railway. 


Method  of  moving  canoe.s  :ui(l  eiinip  sui)i)lies  almif;  tlic  i;iilwav,  .luliiisdii  cioeit  crossing, 

August,   111  10. 
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II.  UKINERAL  CMARACTHR  OH  THH  AREA 
TopoH:raph> 

The  area  lia.<  an  avcrai^e  alliuule  nf  almiii  l.iiiiii  feet  almve  sea  level.  The 
li)]>o<;i-a])liy  ill  froiioral  is  flat,  with  a  iiiaxiiiniin  clitl'efenee  of  not  nmre  than  aliout 
101)  I'eet  hetweeii  the  hilK  anil  the  valleys,  Sdine  ihfee  miles  to  the  west  of 
O'Siillivan  lake  is  an  iinii-iially  large,  cone-shapeil  hill  which  is  eonsiheuous  from 
O'Sullivaii,  Alianiasaoi  ami  b]sl<cgciiaga  lakes  and  the  King-Dodds  claim.  The 
nmre  nigged  |iarts  nf  the  area  are  along  the  Omliahika  waters  helow  Cross  lake, 
and  around  Willet  and  Allien  lakes  whieh  lie  tn  the  east  nf  Cross  lake.  .  The 
highest  altitude  in  that  locality  is  the  granite  hill  :iiM)  (  y)  f,Ti  in  lu'ight  on  the 
south  shore  of  Cross  lake.  This  prnniinence  can  he  seen  I'l'din  Smniiiit  lake  and 
other  points.  On  the  whole,  the  country  has  one  general  level,  showing  that  the 
various  types  (if  rocks  have  had  no  great  iufitience  on  the  topography.  This  is 
in  a  voiithrul  stage,  as  shnwn  hy  the  deep  undrained  depressiims.  the  sharp  topog- 
raphical features  in  the  drift,  and  the  recent  cutting  down  of  clay  llats.  Elfects 
of  trlacial  action  are  well  in  evidence,  since  nmraines,  eskers.  kanies,  luitwash 
plains  and  kettle  lakes  occur  over  large  portions. 

The  continental  divide,  separating  the  waters  of  the  .great  lakes  from  those 
of  Hudson  hay,  runs  in  a  sinuous  course  through  the  region,  hut  nowhere  is  it 
cons]ucuous  as  a  ridge.  Xear  Paska,  kettle  lakes  occur  in  niorainic  sand  deposits 
which  form  the  divide.  A  hoss  of  granite  three  miles  wide  occurs  at  the  divide, 
altitude  1.1  IS  feet,  at  JAedniond.  A  large  swamp  with  streams  emerging  from 
either  side  nften  rnriiis  the  water  shed.  Towards  the  northwest  of  the  nia]i-slieet 
is  Summit  lake,  a  .-hallow  muddy  lake  three  miles  lono-  hy  a  mile  wide,  which 
discharges  water  both  ways.  The  Pawitik  river  thivving  northward  towards  the 
Albany,  carries  probably  a  larger  volume  of  water  than  the  Oinbaliika,  the  southern 
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outlet,  which  is  shallow  ami  almost  chokoil  with  wild  liio.  It  strms  piobalile 
that  the  Pawitik  river  channel  will  cut  still  deeper  ami  iloso  tlio  smiilu  in  nutlet 
of  Summit  lake;  thus  the  waters  from  JIarshall  ami  Summit  lakes  may  linally 
flow  northward,  in  which  ease  the  Dmbabika  river  would  have  its  source  in  the  large 
swamp  between  Summit  and  Cross  lakes. 


O 'Sullivan  lake,  looking  southwest  towavils  the  inlot  of  Kowkash  river. 


Frank  lake,  looking  southwest  from  the  island  near  the  centre  of  tlic  laki' 


The  average  magnetic  declination  for  tlio  area  emliraccd  liv  Map  "itia  is  1° 
west  of  north.  Where  the  iron  formation  is  extensive  the  local  attraction  may 
varv  considerably.     Along  the  moridian  forming  the  east  boundary  of  Die  Nipigon 
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Forest  h'cscrvo,  ilic  iiv(iiij:i'  ik-cliiiatiou  at  tlie  time  uf  survey  in   1''l<i  was  fuiiiiJ 
to   1)0   0°    ir>'   west. 

Canoe  Routes 

Two  good  eanoe  routes  cross  the  iiiii|i->licel  in  going  from  Lake  Nipigoii  to 
tlie  A!liany  river  and  thence  to  James  hay.  <)ne  of  these  is  the  old  route  via  the 
Onil)ahika  river,  .Summit  lake,  Pawitik  and  Kapikotongwa  rivers.  Eevillon  Frercs 
use  this  mule  in  carrying  supplies  from  Omhabika  station  to  their  I'lir  jiost  at 
Fort  Tio|)e  on  the  Albany.  The  other  route  from  Lake  Xipigon  is  via  tlie  Onaman 
river  to  the  height  of  land  a(  I'aska  and  down  .Tohuson  creek,  Kawashkagama  river, 
()"Sidli\Mn  lake  and  Liiilc  Current  river,  which  joins  the  Kenogami  within  ten 
miles  of  the  "  Forks  "'  on  the  Alhaiiy. 

Since  many  of  the  lakes  of  the  area  have  heen  previously  dcscrihed  hy  earlier 
o.\plorers,  only  a  few  imtrs  will  hi'  giscii  on  ihr  newly  mapped  lakes.  The  shores 
of  O'SiilIivan  lake  are  generally  low  and  rocky,  thus  differing  from  .\hamasagi 
lake,  which  is  almost  huking  in  rock,  and  is  characterized  by  its  bouhk'r  shores 
and  large  scattered  white  granite  boulders  standing  out  of  the  shallow  water.  The 
Kawashkagama  ri\cr  enters  Abamasagi  lake  from  the  south  and  within  a  short 
distance  turns  lound,  as  the  Indian  luime  implies,  and  Hows  southward  again  for 
a  short  distance.  A  large  creek  from  the  soiithwest  enters  the  west  bay  of  Abamasagi 
lake.  About  l-j  chains  up  this  creek  a  portage  threc-fpiarters  of  a  mile  long 
leads  into  Lower  Meta  lake,  which  is  (|uiti'  similar  in  size  and  shape  to  Abamasiigi 
lake.  The  lake  is  also  .-.halluw,  and  has  Inw  luiuldrr  shores  with  little  rock  e.x- 
])osed,  some  of  the  bays  being  muddy  and  weedy.  It  is  reported  that  a  large  river, 
a  branch  of  the  Kai)ikotongwa,  flows  out  of  the  northeast  arm.  The  narrows  to  the 
nmlhwest  open  into  U]i]i('r  Meta  lake,  which  was  described  by  an  Indian  to  be  a 
large  lake  :!0  miles  in  length  and  having  a  northeast  and  southwest  direction,  which 
wiiuld  make  it  the  largest  lake  in  the  area.  .Vbout  three-fpiarters  of  a  mile  u])  a 
small  creek  entering  the  snuthwest  bay  of  T^ower  ifeta  lake  is  a  portage  one  and  a 
hair  miles  long  running  in  a  southerly  dii-ectiim   into   Mai-sliall   bike. 

Forest 

The  trees  are  mostly  second  growth,  and  consist  of  small  spruce.  ]iiiplar.  balm 
of  gilead,  jackpine,  balsam,  white  birch,  cedar  and  tamarac,  usually  up  to  S  or  JO 
inches  in  diameter,  and  occasionally  attaining  a  diameter  of  2  feet  or  more  along 
parts  of  certain  rivers  and  lakes.  Scrub  ash  occur  on  the  .shores  of  many  lakes. 
Large  portions  of  these  forests  are  suitable  for  pul]iwood,  and  locally  for  tics, 
posts,  mining  and  small  limber.  Hnwever.  nnu-b  of  the  forest  along  the  railway 
and  for  several  miles  inland  in  places  has  been  completely  destroyed  by  fires,  many 
of  which  probably  occurred  during  the  time  of  the  construction  of  the  railway. 
Because  of  these  fires  the  amount  of  timber  and  pulpwoml  determinetl  by  the  timber 
estimators  in  1000  has  been  considerably  reduced.  I 'barred  stuljs  and  pieces  of 
bnrned  wood  under  the  moss  are  relics  of  old  fires.  The  best  timber  seen  occurs 
on  the  portage  between  ^larsball  and  ^feta  lakes.  Tn  this  locality  there  are 
numerous  spruce,  jackpine.  poplar  and  birch  18  and  "2-1  inches  in  diameter.  The 
only  forest  fires  in  1916  were  in  the  vicinity  of  Howard  falls  and  on  E.skegenaga  lake. 
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The  central  figure  is  Eobcrt  Wulls.  .Hmu-vih    uf   llu-   \\\11>  ilaini   mai    ■I'a.^luitH. 


J'hoto   hii    If.  J.    iril.s,,,!. 
Speekleil  trout  10  to  20  inches  Ionj>  :    Altinii.v  river  wnters.  KnvvUasli   region. 
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Ajiricullure 

Till'  Miiii  is  luit  |)r<iiiiisiii;,'  I'm'  a-rriiulturt'.  siiuc  it  lies  tu  tlio  wi'st  of  tlio 
f;ri'iii  imiilicni  OiitMiin  clav  lull.  iuhI  is  liirgrly  occupied  liy  compact  rock,  sand, 
^M'avci.  swiunii  iiiid  siiiiu-  siratilicd  ciiiy.  Small  isolated  traits  of  i-lay  loam  siiitalilc 
for  farmiiij;  occur  aloiiir  .(oliiisoii  creek,  Omiialiika  river.  I'awitik  liver  and  other 
parts  of  llic  area.  In  ll'Ki  potatoes,  licets.  carrots,  tiirniiis.  I.iiuce.  onions  anil 
lailislies  wci'e  succcssfiilly  <;ro\vti  l)y  prospectors  at  milcairc  I'lii  on  the  railway 
and  at  the  crossinfj  of  .lohnson  creek  and  the  railway.  Also,  ihirinir  the  same 
sinnmer.  alleinpls  were  made  hy  sipialters  to  cnltivate  the  jrood  clay  loam  ahmj; 
Johnson  creek  which,  in  I!10(J.  wa.s  denuded  id'  trees  hy  fires.  Small  trees  have 
since  conic  up.  hut  these  are  easily  cleared.  Such  land  is  excellent  for  farming 
plU'itoses,    liiit    liiiiitcil    ill    extent. 

.\monu-  the  small  fruits  hlueherries  are  very  ])lentiful  on  the  sand  plains  and 
rocky  knolls,  wild  stiawherries  are  found  on  the  clay  flats,  while  wild  red  rasp- 
berries grow  e\  cry  where  along  tlu'  sides  nf  the  railway. 

Fish  and  Game 

The  larger  animals  consist  of  iiiniise.  larihou,  red  deer  and  hhick  hears. 
Moose  are  very  |)lentiful,  while  red  deer  are  rather  scarce.  Wolves  and  Ivn.K  are 
nunicroiis  in  ceriaiii  Imalities.  Foxes,  including  the  red,  hiack  and  cross  varieties, 
and  the  smaller  fur-hearing  animals,  viz.:  heaver,  otter,  martin,  fisher,  muskrat, 
mink,  weasel  and  skunk,  are  traiijied  in  varying  cpiantities.  The  heaver  appear 
to  have  lieeii  plentiful  aliiiui  ten  years  ago.  hut  are  now  nearlv  extinct.  The 
only  fresh  heaver  cuttings  were  noted  on  W'heatley  lake  and  Phillips  lake,  which 
are  secluded  inland  lakes  away  from  the  main  canoe  routes.  Other  small  animals 
are  the  cninmon  sipiiriel.  Ilyiiig  squirrel,  chipniuiik.  rahhit,  grnuiid  Imi:'  and 
porcupine. 

AniniiL;'  the  game  hinls  are  the  partridge,  ]irairie  chicken,  wild  durks  and 
geese.  In  the  autuiiiii  the  wild  ducks  and  geese  gather  in  huinlreds  on  .Suiniiiii  lakr 
and  the  adjoining  streams  which  arc  lillcil  with  wild  rice  heds.  l.oons.  gulls,  trrehes 
and  numerous  song  hirds  were  seen. 

The  lakes  and  streams  ahiiiiiul  in  lisli.  The  waters  coiiiain  pike  and  sucker- 
in  large  immhers,  and  ]iickcrel.  whitclish.  lake  trout,  perch  and  hrook  trout  to  a 
lesser  extent.  Fmir-imuiul  whitcli-h  are  ahundant  in  ilarshall  lake,  and  are  kmnvn 
to  Occur  in  AliaiiLa>a'.ii.  <l'Siilli\an  and  ^letcalfe  lakes.  Lake  trout  can  he  cauirht 
in  Cross  lake:  a  perch  was  caught  in  .laiksmi  lake.  Speckled  trnui  arc  aluimlant. 
especially  at  Howard  falls  and  other  ra])ids  on  the  Kawashkagama  river  and 
Wilgar  creek.  M  times  they  can  he  caught  freely  with  cither  flv  or  halt,  averag- 
ing one  foot  in  IcnL:lli.  Several  wliirh  were  catight  at  Howard  falK  were  21 
inches  in  leuglli. 

Water  Powers 

On  the  rivers  are  many  small  undevclojied  water  powers,  the  location  and 
fall  in  each  case  heing  shown  mi  the  accompanying  map.  From  some  of  these 
falls  might  he  developed  sutllciciit  power  for  local  mining  development  work.  The 
hest  are  on  the  Kawashkagama.  the  largest  river.     Rupert  falls  on  this  river  has  a 
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drop  of  IG  feet  in  a  distam-c  of  240  yards.  Howard  falls,  rartlior  dnwii  tlio  river. 
has  a  drop  of  30  feet,  due  to  a  hornblende-chlorito  ridj:e  tlinuif:h  wliith  the  river 
cuts,  making  a  narrow  caiiyon-like  ijorge  ;)10  yards  loiijj;.     AUuiit   Inur  :inil  a  luilf 


lii.liuii  on  llio  Kowkasli   livor  tiikinjj  pickerel  from  a  net. 


Photo  hy  W.  .7.  WUkdii. 
Howard  falls,  Kowka.sh  livcr. 

miles  below  the  latter  is  Albert  falls,  with  a  drop  of  11  feet  in  50  yards.  A  series 
of  rapids  and  falls  with  a  natural  head  of  17  feet  oecurs  in  a  distanee  of  330 
yards  on  the  Robinson  river,  about  half  a  mile  below  llu'  juintii.n  with  Frank  mek. 
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III.    CiENHRAL  OHOLOtiV 

Tlic  conipiK't  rocks  aro  all  iirc-Ciiiiilniaii.  Tliev  have  Iutii  glaciaU'il.  aii<l  are 
now  thinly  covered  in  places  witli  I'leistowne  deposits,  and  are  elassitied  according 
to  the  followinsi  table,  the  oldest  rocks  being  placed  at  the  liotlom  and  the  others 
arranged  in  the  order  of  their  relative  ages. 

LBUbND 

PLKISTOC'KNK llniiMir   chiy,   s.-iii.l.   yiuvcl.  sw:iiii|),   iicut   bogs,  ete. 

l'RK-('.VMIil{l.\:\  — 

Ki:\vi:i:na\v.\.v    (?)    C^iiiirt/.iliiiluisc  ami  •;:i1)1pii>  dikos  iiiiil  sill  ronmaiits. 

Intrusive  Contact 
TlMisiCAMTAN    (?)     Si'liistosc  coii!J:l()mer;ite,  slate  .iml  gioywacke. 

Uncoiiformity 

L.\rnEN'TlAX   (?)    Quaitz-porphviy  dikes.- 

Ciiaiiitc."  rusty  gianitt;  gneiss  and  pegmatite. 

Intrusive  Contact 

KrF.WAi'iN'      SiTpenlinp.' 

Iron  fdiniation. 

Rhyolitic  tuiT,  agglomerate  slate  and  conglomerate  (f). 
Rliyolite  and  <|uai'tz-porpliyiy. 

Basic  pillow  lava  and  diabase,'  chlorite  and  hornblende  schist 
and  feiTuginous  carbonate. 

MAKSitALi.  Lakk  Sfkies.  .  Massive  and  schistose  whitish  quartzose  rock  with  mica,  horn- 
blende, chlorite,  garnet  and  staurolite,  with  some  Iron 
formation  and  breccia. 

Keewatin 

The  KecwiUiii  rocks  have  a  wide  distriliutinii.  ami  arc  inijuirtaiit  since  they 
<ontaiu  gold-bearino;  veins.  The  rocks  consist  domiiiantly  of  basalt  and  rhyolite. 
Accompanying  the  latter  are  considerable  volumes  of  agglomerate  and  fine  black 
tuffs,  associated  with  which  arc  narrow  bands  of  Iron  formation.  These  rocks 
were  probably  deposited  in  tlie  same  water  l)asin,  and  in  some  cases  are  interbedded. 
They  are  now  greatly  altered,  and  in  i>laces  very  schistose  and  closely  folded.  The 
rocks  generally  have  a  vertic-al  dip,  but  the  .strike,  which  varies  considerably,  usually 
approaches  the  east  and  west  direction. 

T!ie  rocks  are  classed  with  the  Kcowatin.  because  they  are  similar  to  the 
Keewatin  in  other  parts  of  Ontario  and  are  probably  the  oldest  rocks  in  the  area. 
A   more  detailed   description   of  tlic  various   types  follows. 

■Some  of  these  granites  and  quartz-porphyries  may  be  Algoman  in  age. 

"  The  serpentine  on  the  Kawashkagama  river  lies  in  a  position  suggesting  that  it  may 
be  intrusive  into  the  chlorite,  hornblende  and  mica  schists.  It  may  be  post-Keewatin 
in  age. 

'  The  basic  extrnsives  at.  Cross  lake  contain  mica  schists  similar  to  the  Marshall  Lake 
series,  which  can  be  separated  on  more  detailed  mapping. 
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Basic  Extrusives,  Etc. 

Till'  liiisii-  oxtnisivos  or  giveiutoiies,  whit-li  are  llii'  oKk'st  of  tlu'  Kicwatiii. 
have  the  same  general  characteristics  as  the  Keewatin  basic  rocks  in  Porcupiue  and 
other  parts  of  Ontario.  Thev  consist  of  tine-grained  altered  basalt  and  daoito  (?), 
which  can  usually  be  recognized  by  the  ellipsoidal  and  amygdaloidal  structure,  aiul 
are  roughly  intcrbanded  at  times  with  a  coarser,  non-pillow,  altered  quartz-diabase. 
It  seems  certain  that  they  represent  successive  flows  which  were  poured  out  in  the 
bottom  of  a  water  basin.  Since  their  deposition  the  rocks  have  been  turned 
up  on  end.  and  in  places  have  become  very  schistose  and  entirely  altered.     Tbe 


%- 


Keewatin   conglomerate?     15    cliains   south- 
Ave.st  of  mileage  45  on  the  railway. 


Keewatin    haiuleil    asli    rock?    and    tuff."*, 
mileage  54  mi  tlic  railway. 


original  tops  and  bottoms  of  the  flows  have  not   Ijccii   wurkcd   nut.     Some  (jf  tlie 
coarser  varieties  may  be   intrusives. 

Generally,  microseopio  examinations  do  not  give  any  clue  wliatever  to  the 
original  nature  of  the  rocks,  on  account  of  the  intense  alterations  wliich  they 
have  undergone.  However,  a  com])!etely  altered  lava  schist  will  sonietinies  retain 
the  ellipsoidal  structure  on  tbe  wcatliered  surface,  showing  tlic  extrusive  character 
of  the  rock.  A  massive  pillow  lava  fi'om  a  point  half  a  mile  soutli  of  mileage  -il 
on  the  railway  showed  under  the  microscope  a  network  of  albite  laths  in  a  ground- 
nia.ss  consisting  largely  of  calcite  with  small  amounts  of  ililorilc  lcuco\ene  and 
iron  oxide.     All  of  the  minerals  in  this  rock  including  the  rfl(l>|iar,  are  secondary. 
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Ill  ihu  I'lcsliLT  .-aliipk's  ul'  jiillnw  la\;i  :i  liassiltic  toxlurc  can  lie  ob.-frviMl, 
.sliowiii<(  rods  of  ])lagioelasL'  st-t  in  ii  groiinilnias.s  of  pyroxene  or  liornhlondc,  with 
niuclj  cliiorito.  c-alcite  anil  oilier  secondary  minerals.  The  massive  frreenstmies 
with  iion-piMow  structure  resemhh'  in  many  cases  altered  (juartz-dialiascs  witli 
tile  feldsjjars  altering  to  saussurite.     Miicli  secondary  caleite  is  generally  i)rcsent. 

From  these  rocks  chlorite  and  lidinhlende  schists  have  iicen  developed,  asso- 
(riated  with  which  are  small  amounts  of  a^^irlomerati;  and  tutf.  Some  of  the  chlorite 
schists  niav  lie  allci-cd  lull'-.  A  |iroiiiiiiciii  liainl  of  clilnrilr.  Iiornlilciidr  slatv  ro<-ks 
extends  along  the  north  shore  of  (I'Sullivan  lake  and  the  Kawashkagama  river 
aliove  O'Sullivan  lake.  The  hand  lies  between  the  ly|)ical  jiillow  lavas  and 
Laureiitiaii  (?)  granite  and  rusty  gneisses,  and  in  places  has  a  sedimentary 
appearaiiir.  .\t  the  wc-l  ciul  of  Cross  lake  the  talc  -ilii>t  luav  rcprc-rnl  an 
altered  jieiidotitc.  .Vs.Miciated  with  the  greenst;)m'  around  I'mss  lake  are  some 
niiea  quartzose  schists  resend)ling  the  Marshall  lake  series  which  is  descrihed  later 
in  the  report.  These  rocks  could  be  further  separated  finm  the  Krcwatin  at 
Cross  lake  with  mor(>  detailed  ina]i]>ing. 

FerruKinous  Carbonates 

These  carbonates  arc  nut  so  ]irc\alent  here  as  in  Porcupine  ami  in  many 
other  |iarts  of  northern  Oiitaiio.  The  locations  of  the  outcrojis  are  marked  on 
the  map.  .V  small  cxpoMire  of  silicinus  rusty  dolomite  may  be  seen  at  the  northern 
end  of  the  Tashola  gravel  pit.  Its  association  with  Iron  formation  suggests  that 
it  may  have  been  a  chemical  sediment  deposited  with  the  iron.  Narrow  veins 
of  ankerite  were  also  seen  on  the  Wells  claim,  and  iiiimcdiately  north  of  the 
granite  mass  at  the  Tashota  water  tank.  The  various  carbonates  disseminated 
through  many  of  the  old  rocks  may  represent  replacement  or  dec(mii)osition  pro- 
ducts. The  rock  marked  "  ankerite  '"  on  the  east  shore  of  O'Sullivan  lake  gave 
on  analysis:  \2A2  per  cent,  of  ferrous  carbonate,  ."il.ti"?  per  cent,  of  calcium 
carbonate,  and  22.(^7  ])er  cent,  of  magnesium  carbonate,  the  impurities  being 
largely  silica.  The  large  peninsula  on  (>"Sullivaii  lake,  one  mile  and  three- 
quarters  south  of  the  mouth  of  the  Kawashkagama  river,  consists  of  rusty  ferru- 
ginous hands  interbanded  with  chlorite  schist  or  jiillow  lava,  fiencrally  narrow 
fpiartz  veinlets  intersect   the  diilnmite.   Inn   are   not   known   to  carry  gold. 

Rhyolite  and  Quartz- I'orphyry 

These  white-weathering  rock-<  are  similar  to  the  rliy<ililc  |ioi|iliyries  at  I'orcu- 
]iin(>.  but  lia\i'  a  wider  distribution.  Tbev  occur  as  irregular  How-like  masses, 
often  several  miles  in  extent,  with  the  greenstones  in  the  south  central  jiart  of 
the  area.  They  arc  sometimes  interbedded  with  the  basic  flows:  occasionally  the 
dike-like  forms  extend  into  the  greenstones,  but  rarely  into  the  black  slates  and 
iron  formation.  They  jiass  into  and  are  overlain  by  agglomerate,  rhyolitic  tuff, 
black  slate  and  Iron  formation,  and  are  cut  by  granite,  granite-porphvrv  and 
quartz-diabase. 

The  coarse  rhyolites  contain  numerous  white  quartz  phenocrysts,  the  size  of 
beans,  and  some  feldsjiar  crystals  in  a  glassy,  light  gray  groundmass.  These 
grade  into  a  dark  gray  jiorphyry  resembling  chert.     An  exposure  of  typical  white 
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massive  rhyolite  may  bo  sivn  imi'-quarti'r  of  a  milo  iiurilu-a.-t  uC  I'aska  station, 
while  a  massive  cherty  variety  occurs  at  mileage  o0}-2  on  the  railway.  The  cherty 
nature  may  be  due  to  some  chemical  change  when  the  material  was  being  laiil 
down.  The  rock  is  generally  schistose  and  sometimes  brecciated.  The  white  and 
grayish  rhyolites  in  the  vicinity  of  Metcallo  lake  have  been  altered  to  sericite 
schist,  soapy  to  the  touch.  They  contain  much  disseminated  pyrite.  have  a  rusty 
weathering  surface,  and  are  cut  by  quartz  vcinlets  whii-h  contain  sonic  bisuiiitbinite. 
No  feldspar  phcnocrysts  were  noticed  in  this  particular  rhyolite. 

E.   S.   Moore,  who  examined  numerous  thin  sections  of  rhyolitc-poipliyrics 
from  the  Onaman  Iron  range,  describes  their  niirrosc()i>ic  characters  ;is  fDllows: — 


Ijuiuit.l  Kocwatiii  ;isli  mrk^  .ii;    l.v   nani.u    lainpLiiilivu'  .like.   uiiKuj;i;  .jU.ti.   railway 

TliPse  rocks  all  have  a  poiphyritic  texture  and  a  holo-crystalline  grmimlniass,  the  latter 
(levelopeil  by  re-crystallization  under  metamorpliic  agencies.  The  groundmass  is  usually 
crypto-crystallinc,  but  varies  in  some  cases  to  micro-crystalline.  In  almost  all  cases  the 
phenocrysts  have  been  broken  during  the  metamorphie  ])rofesses.  and  the  cracks  filled  with 
sericite  or  calcite,  or  both.  In  some  of  the  rhyolites  the  crystals  have  been  pulled  apiirt  and 
the  spaces  between  the  fragments  filled  with  the  regular  groundmass.  in  such  a  way  as  to 
indicate  that  this  process  took  place  during  the  extrusion  ami  movement  of  the  molten  rock. 
The  pro|(Ortion  of  quartz,  orthochise  and  plagioclase  jdiendcrysts  varies  greatly.  In  some 
slides  no  quartz  crystals  occur,  in  some  plagioclase  ami  orthodase  are  nearl.v  equal,  and  in 
others  all  three  may  be  well  represented.  The  quartz  phenocrysts  sometimes  contain  mineral 
inclusions.  The  phenocrysts  of  both  quartz  and  feldspar  are  very  often  rounded  or  gouged 
by  the  groundmass.' 

Rhyolite=tuff,  Agglomerate  Slate  and  Conglomerate  (?) 

The  rhyolite  flows  appear  to  pass  grailually  into  pyruelastics  and  sedimentary 
rocks  consi-sting  of  rhyolite-tnff,  agglomerate  slate  and  conglmnerate  (?),  witli  no 
sharp  line  between  them.  Along  the  railway  from  mileage  .5-5  to  .jf  one  can  .see 
a  gradual  transition  from  rhyolite  to  agglomerate,  which  changes  to  ash  rock.s 
and  finally  to  bedded  greywackes.  Numerous  small  outcrops  occur  in  the  Onaman 
Iron  range.     The  most  prominent  band  of  the  volcanic  fragmental  rocks  extends 

'  Report,  Ont.  Bur.  Mines.  Vol.  XA'III,  1909,  p.  224. 
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from  a  piMiil  one  mile  soutli  of  Ko\vka.*li  station  in  a  imitlnvcsterly  direction  for 
11  miles  to  Growski  lake,  where  it  is  intruded  by  the  granite.  The  railway 
follows  this  narrow  hand  of  soft  rocks  for  several  miles;  15  chains  southwest  of 
milfaj,'e  45  on  the  railway  is  a  large  isolated  outcrop  which  resemhles  conglomerate. 
The  pebbles  consist  domiuantly  of  cherty  rhyolite  willi  an  occasional  (iiiarl/  pebble. 
Xo  greenstone  pebbles  were  noticed.  The  fragments  vary  from  microscopic  size 
to  over  three  feet  in  length.  Many  are  rounded  and  water-worn,  while  others  are 
angular.  The  groundmass  has  the  appearance  of  rhyolite  and  occasionally  of 
greywacke.  Tiie  line  ash  rocks  were  probably  deposited  in  water,  since  tliey  fire 
usually  stratified,  and  resemble  slate  and  greywacke  or  arkose  which  now  stand  on 
end.  They  are  cut  liy  narrow  mica-laniprophyre  dikes,  granite,  granite-porphyry 
and  quartz-diabase.  The  mica-laniprophyre  dikes  may  be  of  Keewatin  or  later  age. 
Tourmaline  occurs  iu  the  rhyolite  and  other  closely  associated  rocks,  viz.: 
slates,  greywaekes.  matrix  of  the  conglomerate  and  Iron  formation.  Moore  suggests 
that  the  tourmaline  is  the  result  of  fumarole  action,  occurring  as  the  after  effects 
of  the  acid  magma  which  formed  the  rhyolites  and  rhyolite  porphyries.  Tour- 
maline also  occurs  in  <|uartz  veins  cutting  these  various  rocks,  and  in  the  auriferous 
quartz  veins  in  the  Keewatin  at   Tasliota. 

Iron    Kormation 

The  Iron  formation  is  composed  largely  of  red  jasper,  some  "'sugary'"  quartz, 
often  well  banded,  and  magnetite  with  a  little  specular  hematite  lying  conformably 
upon  the  pyroclastic  and  seilinientary  rocks  previously  described.  It  occurs  largely 
as  outcrops  arranged  in  two  bands  running  east  and  west  in  the  vicinity  of 
John>on  creek.  The  northern  range  outcrops  run  from  Xixon  lake  easterly  for 
ten  miles  to  a  point  two  miles  to  the  south  of  Kowkash.  The  southern  range, 
locally  known  as  the  Bain  deposit,  two  miles  to  the  south,  extends  from  Castor 
lake  easterly  for  two  miles,  and  a^iproaclies  TOO  feet  in  width,  but  contains  much 
foreign  rock. 

Shortly  after  the  discovery  of  the  iron  ranges  in  ll'OG  numerous  claims  were 

staked  by  the  Flaherty  syndicate,  C.  Bain  and  other  prospectors.     Much  stripping 

and  trenching  and  some  diamond-drilling  were  done,  but  finally  the  ranges  were 

vacated   and   the   claims   allowed    to   lapse.     E.    S.    Moore   identified   the   mineral 

dumortierite  (Al,uSi;0„)   in  the  jasper  and  slate  of  this  area.     The  origin  of  the 

iron  deposits  is  accounted  for  by  Moore  as  follows : — 

From  a  conskloration  of  the  different  theories  for  the  origin  of  these  deposits,  the 
writer  concludes  that  the  original  rocks  were  cherty  iron  carbonate  and  oxide.  The  materials 
were  sujiplied  to  enclosed  liasins  l\v  weathering  action  under  the  influence  of  plant  life,  and 
liy  heated  igneous  rocks  coming  in  contact  with  the  waters.  These  rocks  supplied  salts  of 
iron  and  the  alkalies  to  the  waters.  That  cherty  iron  carbonate  was  the  original  rock  which 
gave  rise  to  much  of  the  magnetite  and  hematite  is  evident  from  the  wide  distribution  of  this 
mineral  in  all  the  iron  formation  rocks,  and  l>y  the  transitions  between  it  and  magnetite 
whicli  may  be  seen  in  the  thin  section.  That  part  of  the  hematite  has  been  dejiositcd  as 
Hmoiiite,  and  <loliydrated.  is  suggested  by  its  very  close  resemblance  to  some  of  our  bog 
deposits  of  the  (iresent  day.  Under  the  microscope  one  can  see  the  gradations  from  a  clastic 
slate  with  .some  iron  oxide,  unto  a  mixture  of  hematite  and  minor  amounts  of  mechanical 
sediment.  The  comjiosition  and  texture  of  the  rock  are  just  what  one  would  expect  if  some 
of  our  l)og  ores  were  highly  metamorphosed.  Since  the  deposition  of  these  rocks  they  have 
been  subject  to  extensive  metamorphic  changes  which  have  developed  magnetites  and 
hematites  from  the  carbonates,  and  crystallized  silica  from  the  chert." 

■Rep.  Ont.  Bur.   Mines.  Vol.   XVIIT.   If'OO.   p.   24.'?. 
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Otlior  narrow  bauds  of  niasmetito  aiul  elicrt  mcui-  in  ilic  southeast  of  lu'dniond 
near  Lake  St.  ilarie  autl  iu  tlu-  viciuity  of  Tasliota.  At  Lake  Si.  Marie  aud 
other  places  the  magnetite  has  been  almost  wholly  rephncd  hy  ]iyrilc  whirh  carries 
low  gold  values.  On  the  iMine  elaiui  near  Tashota  the  narrow  iron  formation  hand 
is  partly  re]>laced  by  pyrite  and  tut  by  quartz  veiidets  whieh  carry  visible  gold. 

Serpentine 

An  area  of  nia,«sive.  rather  hard  serpentine  oecurs  for  three  miles  along  the 
Kawashkagania  river  immediately  above  0"Sullivan  lake.  Its  relationship  to  the 
other  rocks  is  not  known.  Imt  it  lies  in  a  jiosition  suggesting  tliiit  ii  may  he 
intrusive  into  the  Keewatin  mica-hornhlenile-ehlorite  schists. 

Under  the  microscope  the  serpentine  is  clearly  seen  to  be  altered  from  crystals 
having  olivine  outlines.  There  are  present  in  the  thin  section  large  areas  of 
calcite  and  numerous  grains  of  magnetite.  At  the  la-t  pnrtage  liefnre  reaching 
O'Sullivan  lake,  and  near  the  edge  of  the  outcrop,  the  rock  becomes  very  .schistose 
and  resembles  slate.  Under  the  microscope  the  rock  of  this  portage  is  seen  to 
be  composed  almost  entirely  of  actinolite  in  limail  jdates  an<l  hhrmis  aggregates. 

On  analysis  a  sample  of  the  serpentine  showed  the  I'dllnwiiig  edinjiositioii : — 

Silica,  37.54;  Alumina,  6.36;  Ferric  Oxide,  o.OO ;  Fencii^  (Kidc.  C'.H  :  i.ime. 
2.55;  Magnesia,  28.66;  Soda,  0.70;  I'dtash,  Trace:  Chi-diiiiiini.  'i'rai'c;  Carbon 
Dioxide,   3.06;   Water    (combined),   9.44;   Total,    lOO.a-,'. 

The  onl}'  other  ser])entine  rock  seen  occurs  on  the  sduthwest  shore  of  Cross 
lake.  Xumerous  small  \ciidets  of  asliestos  and  magnetite  rim  iiidiseriminatcly 
across  the  serpentine,  whii-h  has  distinct  olivine  outlines  and  is  jirohably  an 
altered  peridotitc.  The  metallic  veinlets  do  not  contain  any  chromiiim.  The 
talc  schist  in  this  vicinity  may  represent   annther  alteratinn   phase  of  a   peridotitc. 

Marshall  Lake   Ssries 

Marshall  Lake  series  is  the  name  here  i)ro|iosed  for  a  grou[i  of  nietamorphic, 
quartzose  rocks  occurring  in  large  volume  in  the  vicinity  of  Marshall  lake.  \V.  .\. 
Parks  in  his  re])ort  on  the  area  classes  these  rocks  as  ilurdiiinn  (Keeualin)  and 
he  groups  the  light-coloured  type  (Marshall  Tjake  series)  and  the  Keewatin  green- 
stones in  one  class.  A.  W.  0.  'Wilson  fdjlowed  Mr.  Parks,  and  classed  them  all 
as  Keewatin  on  his  map  df  Lake  Nipigdu:  however,  in  his  jiecdinpaiiyiiig  report 
he  states  that  the  acid  schistose  rocks  in  the  Summit  and  Marshall  lake  region 
occupy  a  verv  doubtful  position  between  unddiihtedly  Keewatin  and  undoubtedly 
Laurentian.  On  map  No.  861  j)nl)lished  by  W.  .L  Wilson  ami  W.  If.  Collins  in 
1911,  of  the  Canadian  Geological  Survey,  the  same  rocks  are  mapped  as  Laurentian. 
This  group  of  rocks  which  is,  therefore,  of  doubtful  age  is  here  called,  for  con- 
venience, the  Marshall   lake  series,  and  will  be  more  fully  described. 

The  Marshall  lake  series  occurs  in  one  large  are;i  extending  fiuin  Marshall 
lake  along  the  Lily  river  and  lake  and  southward  along  the  cast  boundary  of  the 
Xipigon  Forest  lie.serve  to  Willet  and  Albert  lakes.  Tn  the  vicinity  of  the  latter 
lake  some  Keewatin  rocks  may  lie  included  with  the  series.  IJocks,  >iniilar  buth 
megascopically  and  microscopically,  occur  al-o   in   -mall   vnlumes   with   the   ]iilldw 
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Inviis  (III  Cniss  hikr  ami  willi  lln'  iliin'ilc-  ainl  iiiM|iliil)olit('s  ini  tlii'  loiii.'  |ii)rtai.'c 
wcstwiiiil  riiiiii  l'rii>s  Ijikc.  lldui'Xcr.  riin~iilri:ilili'  ilclailril  wcirk  wmiM  In-  n'(|iiir('i| 
tu  map  all  tlii'sc  nicks  s('|iaiiitflv.  'I'lii'  scrios,  as  far  as  kniiwii,  covers  rmi;:lily 
abtmt  I'l  si|iiar('  iiiik'S.  'I'lic  rusty  franu'titVroiis  scliists  on  I'awitik  river  and  the 
nortli  shore  cl'  (I'Sullivan  hike  may  ak<o  helon;,''  to  tliis  series. 

The  series  is  niaih'  up  ol'  lini'-frraiMeil  iiietanioiphie  rocks  eoiisistiuLr  domin- 
aiitlv  of  wliitisli  i|uart/.osi'-mira-sehists.  alternatinj,'  with  suimrilinate  amounts  of 
hornhlende-gariU't  anil  stauroliii -(|uart/.-seliists,  and  rarel\  witli  Iron  formation. 
Thi!  lijrht-eoloiired.  (|Uarlzose-niiea-sehist  contains  larjre.  an;ruhir.  liroken  frag- 
ments of  white  and  hhiish  ipiartz  set  in  a  liiu'r  groundmass  of  (|uartz,  witii  coii- 
.sideral)h(  mica  and  other  seconciary  minerals.  A  sample  from  tlie  S.'5-mile  post 
on  the  Xipif,'on  l'"orest  Keserve  houndary  was  examined  nii(  roseopically  and  found 
to  consist  largely  of  quartz  and  hiotite  in  a  ratio  of  four  to  one,  the  biotite  being 
partly  altereil  to  chlorite.  Some  caleitc  and  magnetite  ami  a  few  garnet  nuisses 
are  picsent.  Sueh  rocks  arc  |irolialily  elastics,  associated  with  wliich  are  small 
amounts  of  similar-looking  rocks  which  when  examined  microscoi)ically  proved 
to  he  igneous  in  character.  Oiu'  such  sample  from  the  liig  island  on  Lily  lake 
showed  a  large  altered  feldspar  pheiiocrysi  in  a  line  gmundmas.s  of  quartz  with 
hiotite  and  hornhlende  altered  partly  to  chlorite.  Sonu'  calcite,  magnetite  and 
apatite  were  also  ]u-eseiit.  Se\eii  samples  of  the  whitisli  quartzose-mica-schist 
taken  from  \aiiiiiis  placi's  in  tlu'  vicinity  of  Lily  hike  were  analysed  as  one  com- 
posite sami)le  hy  \\'.  K.  Mc>.'cill.  The  results  were  as  follows:  Silica.  "jO.IO; 
Ferric  Oxide,  l.l-'):  Ferrous  Oxide,  "^.Ki:  Alumina,  •^:i.0,"5:  Lime.  4.  In  :  Magnesia, 
1.30:  Soda.  .'i.s-J :  Potash,  2.30:  Carbon  Dioxide,  0.57,  and  Water  I.SI7  per  cent. 
This  analysis  roemhles  closely  the  analysis  given  liy  .\.  ('.  LawMHi  for  the  Cnuchi- 
cliing  of   L'aiuy  lake. 

\\  .  A.  I'arks  collected  a  rock  of  the  ipiartzose-liornldcnde  type  from  a  Incality 
near  the  western  end  of  Lily  lakc>  and  describes  it  as  follows: — 

Under  tlip  miciDSCdiic  this  rock  sliows  a  fine  mosaic  of  iniaitz  fraynicnts.  all  nuii'li  torn 
and  lirokon.  Larfier  corrotleil  pieces  of  liornlilendo  oecin-,  in  jiart  altered  to  elilorite,  and 
other  seeoiulary  minerals.  Grains  of  pvrite  and  of  magnetite  arc  common,  as  well  as  bars 
and  lu'odles  of  apatite.  The  wh(de  rock  shows  evidence  of  much  alteration,  so  that  its 
original  nature  is  doubtful,  but  from  the  occasional  occurrence  of  larger  fragments  of  quartz 
with  distinctlv  broken  borders,  the  rock   would   seem   to  lie  a   clastic. 

Associated  with  these  rocks  are  narrow  hands  of  somewhat  similar  rocks, 
which  contain  in  addition  numerous  red  garnets  and  staurolites  occurring  as  wart- 
like ]niit uberaiices  upon  the  weathered  surface.  A  garnetiferous  quartz  mica  schist 
from  a  point  about  tbree-cpiarters  of  a  mile  cast  of  mileage  S4  on  the  Xipigon 
Forest  l!eser\e  line  shows  large  masses  of  altered  garnets,  with  quartz  and  calcite 
in  a  line  granular  gniundmass  consisting  of  (iO  per  cent,  quartz.  30  per  cent. 
biolite.  lariTcly  altered  to  chlorite,  and  small  amounts  of  calcite,  magnetite  and 
pyritc.  On  the  northwest  siiore  of  .Vlbert  lake  can  lie  seen  a  dark-coloured  mediuni- 
graiiu'd  rock  containing  beautiful  large  staurolite  crystals.  Under  the  microscope 
the  staurnlites  are  often  twinned,  and  around  these  crystals  liend  ntuiierous  biotite 
tiakes  which  are  partly  altered  to  chlorite  and  epidote.  iluch  quartz  and  small 
garnet   masses   also   occur    in    the   gnuiudmass.     These    particular    bands    of    rock 
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ooiitained,  originally,  certain  niini'ials  wliirli  yicldcil  i;aiii('is  and  staiirnliie  at'iir 
nu'tamorphism. 

On  the  south  central  shore  of  Marsliall  lake,  and  ininu'diatoly  nortli  o(  tlie 
east  end  of  Willet  lake,  are  narrow  bands  of  Iron  formation  consisting  of  "  sugary  " 
quartz,  chert,  slate  and  rather  thin  layers  of  magnetite,  associated  with  which 
are  considerable  amounts  of  pyrrhotite  and  pyrite.  These  bands  apitcar  to  be  a 
part  of  the  Marshall  lake  series.  The  hornblende  biotite  schists  on  the  Kowkasli 
river  between  O'Sullivan  and  Abamasagi  lakes  and  also  on  tlie  north  shore  of 
O'Sullivan  lake,  may  belong  to  the  Marshall  lake  series. 

This  series  resembles  somewhat  Lawsoa's  Couchiehiug  rocks  of  Eainy  lake. 
It  is  also  apparently  similar  to  the  miea-hornblende-quartx.osc  scliists  occurring 
at  the  edge  of  the  Keewatin  area  in  the  vicinity  of  Long  lake,  which  are  descril)ed 


w^ 


>' 


Photomierogiapli  of  a  stauiolitegarnct  mica  Sfliist  fioni  Albert 
lake,  sho\viii<];  a  laigo  twinned  crystal  of  staurolilc  aiouml 
which  benil  the  flakes  of  Ijiotitc.     Magnification  20. 


as  Keewatin  elsewhere  in  this  volume  by  A.  G.  Burrows.  Tn  addition  it  resembles 
a  part  of  the  Grenville  in  southeastern  Ontario,  and  M.  E.  Wilson's  Pontiac  series 
in  western  Quebec. 

The  chemical  composition,  microscopic  evidence  and  frequent  occurrence  of 
alternating  coarse  and  fine  bands  in  these  quartzose  rocks  suggest  that  they  are 
elastics  or  volcanic  fraginental  rocks  deposited  in  water.  Since  they  arc  inter- 
banded  with  ellipsoidal  lavas  on  Cross  lake  and  contain  some  iron  formation, 
they  are  apparently  closely  associated  with  the  Keewatin.  However,  the  contact 
on  an  island  half  a  mile  from  the  east  end  of  Willet  lake  appears  to  show  the 
Keewatin  amphibolite  or  altered  diabase  cutting  the  white  quartzose  rock  of  tlie 
Marshall  lake  series.  The  acid,  igneous  rocks  of  the  series  may  be  Lanrentian, 
but  it  would  be  impossible  to  separate  the  igneous  from  the  sedimentary  type. 
The  series  is  cut  by  Kcweenawan  quartz  diabase  ami  an  occMsional  ]icgniatitc  dike, 
but   was  not  seen   in   contact  with   the   granite. 
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Laurentian  (?) 

Alimil  (iiir-liair  dl'  tliu  ai'cii  is  rt'prt'scntcd  liv  aiiil  rniks,  viz.:  granite,  granite- 
giii-ij^s  and  pi'giiiatite,  etc.,  wliicli  occur  in  the  form  of  ^allioliths,  bosses  and  dikes. 
Tiiev  aro  grouped  together  since  tiiev  can  he  separated  only  in  places  and  with 
ditliculty.  They  arc  clai^sed  Laurentian  (?)  hecause  the  granite-gneiss  and  peg- 
mat  lies  are  siniihir  to  the  Laurentian  in  other  piiit-  nf  liie  pre-Caml)rian  shield; 
h(iwe\cr.  the  Iresiier  massive  granites  resemhh'  the  Algcinuni  in  Coiialt,  Forcu[)ine 
and  Kirkhiiid  lake. 

Gneisses 

The  granite-gneisses  are  not  nearly  ~ii  ])revaleiit  as  the  massive  granites.  The 
main  tKcurreiiees  ar(^  Tuarked  im  the  uiap  and  may  he  called  granite-gneiss  con- 
taining hiotite.  hornhleiide  or  hutli  these  minerals.  They  grade  into  massive 
granite  in  the  viriiiity  of  Frank  lake  Dniliahika  station  and  other  plares.  The 
rusty-weathi'iing  garnetil'erous  mira  schists  on  the  Pawitik  river  and  Mcta  lake, 
although  mapped  with  the  ^farshall  lake  series,  may  be  Laurentian. 


(Jraiiitc  liill   (111   till'  smitli   sluiri'  ol   C'op.-s   lalic,   ]iriili;itilv   :;i)(i    li'iM    lili;li. 

Qranites 

The  granite-;  have  a  much  wider  distribution  than  the  gneisses  and,  in  manv 
cases,  arc  younger.  On  the  northeast  part  of  <-)"Snllivan  lake  the  granites  were 
seen  cutting  the  gneiss,  and  oti  the  west  side  of  the  narrows  of  Jackson  lake. 
and  on  the  west  shore  of  Goode  lake,  the  granite  contains  inclusions  of  an  older- 
looking  gneiss.  The  massive,  fresli-looking  varieties  resemble  the  Algoman  granites 
in  other  parts  of  Ontario.  They  arc  red  or  gray  in  colour,  and  of  the  biotite  and 
hornblende  type.  Often  the  granite  is  porphyritic,  with  orthoclase  crystals  one 
inch  in  length,  as  on  the  portage  below  Goode  lake.  The  granite  may  grade  into 
a  hornblende  syenite,  as  on  the  southwest  shore  of  Gzowski  lake.  The  granite  is 
cut  by  quartz  veins  and  by  pegmatite,  aplite  and  other  dikes  representing  differentia- 
tion facies  of  the  magma.  Also  some  of  the  darker  facies  to  the  south  of  Tashota 
station  and  west  of  Tashota  creek,  may  be  due  to  the  assimilation  of  the  adjacent 
Schist  complex.  The  homogeneoais  red  granite  mass  at  Redmond  contains  micro- 
dine  showing  the  gridiron  structure,  alliite.  quartz  and  liiotite  partlv  altered 
to  chlorite. 
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The  !ito(.'k-liko  i;ranito  ina!J!<  at  tlu'  Tasliota  water  tank  clcarlv  sends  toiiguos 
into  the  ailjaeent  Keewatin  roeks,  and  a  hornldeiule  syenite  dike  ean  he  seen 
eutting  the  rhyolitos  at  niik>age  oli.o  on  the  railway.  The  granites  al  niiKage 
r>T  and  71  on  tiie  railway  are  massive  anil  jointeil.  an.l  appear  to  l)e  of  a  ipiality 
suitahle  for  huikliug  stone. 

yuarlzl'orphj  r\ 

Numerous,  narrow  dikes  of  (inart/.-purpliyry  miur  in  tiie  \ieinity  of  Ta.-hnla 
and  Howard  falls,  while  an  oeeasional  dike  may  he  seen  over  scattered  parts  oT  the 
whole  area.  They  prohably  represent  apophyses  from  the  granite  masses  and 
may  be  Algoman  in  age.  The  faet  that  the  porphyry  usually  oceurs  near  the 
gold-bearing  quartz  veins,  suggests  a  relationshij)  between  tlu'  intrusive  nnd  the 
veins,  and  henoe  their  importance. 

The  porphyry  oecurs  as  dikes  uj)  to  30  feet  in  width.  The  wliite-wcatliering 
surfaces  make  them  stand  out  conspicuously  in  the  dark  greenstones.  The  porjjhyry 
contains  numerous  white  quartz  phenocrysts,  the  size  of  peas,  and  some  feld- 
spar phenocrysts  in  a  fine-grained,  grayish-white  groundmass.  Th(>  por])hyry 
also  contains  some  quartz  stringers,  is  schistose  in  ])hi(es  and  i-esend)les  the 
quartz-porphyry  in  other  parts  of  the  Province.  A  sample  fiuni  ihf  limlils  claim 
which  was  examined  microscopically  showed  large,  rounded,  angular  and  broken 
quartz  grains,  and  albite  ])henocrysts.  ]iartly  altered  tci  sericite.  The  crystalline 
groundmass  consists  of  ([uari/,.  feblsjiar.  sericite.  calciic  and  a  little  chlmiti'.  This 
description   will   also  answer  for  the  ])oi'pliyry   from  the  Wells  claim. 

Timiskamian  (?) 

Two  snuill  exposures  of  couLilomcrate  slate  and  greywacke  apparently  similar 
to  the  Timiskamian  sediments  in  I'orcupinc  and  Jsirkland  lake,  occur  in  two 
widely  sejjarated  parts  of  the  area,  viz.:  two  miles  below  Howard  falls  on  the 
Kawashkagama   river,  and   on   the   nortlieast.  arm   of   Cross   lake. 

Sediments  on   Kawashka);amu  River 

The  i)edding  and  schistosity  of  the  sediments  below  Howard  falls  sti'ike  (^o° 
and  have  a  vertical  dip.  On  the  south  jiart  of  tlie  exjiosure  iberc  is  a  slatt'  band  50 
feet  wide,  north  of  which  is  a  conglomerate  Ijand  100  feet  in  width  and  containing 
a  great  variety  of  pebbles,  ellijitical  in  shape.  They  consist  of  rusty  mica-graniti' 
gneiss  similar  to  the  Laurcntian  (  ?)  rusty  gneiss  on  the  nortlK'ast  pai't  of 
O'Sullivan  lake,  quartz-porphyry  or  rliyolite,  chert,  and  amygdaloidal  basalt.  The 
nature  of  the  conglomerate  wonhl  suggest  an  \niconformity  belwieii  it  anil  the 
underlying  Laurentian  (?)  and  Keewalin.  'J'lie  conglomerate  is  sepaiated,  on  the 
north,  by  a  few  feet  of  ilrift   froni  a  lai'gi'  \oluine  of  ma>-i\e  pillow  la\a. 

Sediments  on  Cross   Lake 

A  narrow  fringe  of  sediment  skirts  the  irregidar  south  shore  of  the  northeast 
arm  of  Cross  lake.  The  sediments  consist  domimintly  of  conglomerate  with  some 
grey-wacke  and  slate.  The  strike  is  southeasterly,  and  the  dip  almost  vertical.  The 
conglomerate  is  a  typical  beach  conglomerate,  containing  niimerons  coarse  jiebbles 
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abuul  lour  iiuln's  in  Iciiiiili  wiili  litilr  iiialii\.  Tlu'  |ii'l»blf.s  cinisist  cliiflly  uf  ;<ray 
feklsj)ar-j)or])Iiyry  ami  a  .^rray  (|iiart/.i)sc  miia  nuk  icsi'inhliiif;  tlif  Marshall  lake 
serii's,  with  an  occasional  greenstone  anil  white  \ein  i|uart/  iiehlde.     A  thin  section 


Porphyry  dike  in  Kcewafin  green  schist. 


Timiskaimau  {!)   cmi^ilonuTato,  Crciss  l:ik<'. 

of  one  of  the  gray  porphyry  pchbles  showed  microcliiie,  albite,  and  a  few  quartz 
plienocrvsts  in  a  mierocrystalline  groimdniass  of  quartz,  biotite  partly  decomposed 
to  fldnrite,  and  iron  oxide. 
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Keweenawan  (?) 

The  quartz-diabase,  of  which  the  galilno  is  a  phase,  penetrates  all  the  other 
rocks.  It  is  classed  as  Keweenawan  since  it  is  similar  to  the  Keweenawan 
olivine-free  type  of  diabase  which  occurs  in  large  volume  around  Lake  Nipigou. 
a  few  miles  to  the  west,  and  in  other  parts  of  Ontario.  The  dikes,  which  are 
usually  vertical,  vary  from  a  few  inches  to  200  feet  iu  width,  and  can  he  traced 
for  over  a  mile  on  the  surface.  A  small  remnant  of  a  sill  lying  nearly  horizontal 
occurs  near  mileage  56  on  the  railway.  The  outcrop  half  a  mile  northeast  of 
Howard  falls  is  a  stock-like  mass  of  coarse  diabase  showing  the  ophitic  structure. 
A  thin  section  of  a  typical  quartz-diabase  from  a  dike  on  the  Lily  river  two  miles 
east  of  Lily  lake  consists  of  lahradorite  laths  showing  albite  twinning  lamellae 
partly  altered  to  saussurite,  augite  partly  decomposed  to  hornblende  and  epidote, 
and  beautiful  graphic  intergrowths  of  quartz  and  feldspar.     The   finer  minerals 


mi  is*-- 1 


Keweenawan   quartz   diabase   dike    (black)    cutting   gianite.   mileage    70.. 5. 


lailwav. 


consist  of  quartz,  biotite  partly  altered  t<i  chlorite,  magnetite  or  ihiienite,  a  little 
calcite,  and  apatite  needles.  Xo  olivine  was  seen  iu  the  thin  sections  that  were 
examined.     Pyrite  and  pyrrhotite  are  present  in  many  of  the  diabases. 

Pleistocene  Deposits 

The  map-area  lies  near  the  western  edge  of  the  northern  Ontario  clay  belt, 
whose  clays  were  probably  deposited  in  Lake  Ojibway.  There  is  some  doubt  as 
to  whether  this  particular  area  was  covered  by  Lake  Warren,  or  Lake  Ojibway, 
or  parts  of  each. 

The  recent  drift  deposits  consist  of  stratified  clay,  boulder  clay,  sand,  gravel, 
boulders,  swamp,  moss  litter  and  peat  bogs,  many  of  the  areas  being  outlined  on 
the  map.  Most  of  the  swamps  are  underlain  by  peat  bogs,  some  over  six  feet  in 
thickness,  along  many  parts  of  the  railway.     Underneath  the  peat  in   places  is 
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.stratiliiil  clay,  as  on  parts  of  Cross  lake.  The  stratitifd  clay  occurs  in  isolated 
low  areas,  while  the  sand  and  <;ravel  usually  owur  in  prominent  ridj^es.  When 
the  clay  is  mixed  witli  some  f,dacial  sand,  as  alonjr  parts  of  Johnson  creek,  a  good 
clay   loam,  suital)le   for   agriculture,   is   formed. 

Extensive  terminal  morainic  hills,  from  the  lieijjht  of  land  near  I'aska  alonji 
Johnson  creek  to  C'avell  and  eastward  lioyond  the  map-sheet,  stand  out  jirominently, 
having  been  completely  denuded  oT  vcjrctaliuu  by  forest  fires  in  1!)06.  These 
ridges  mark  the  position  held  hy  the  front  of  a  glacier  for  a  long  period.  The 
deposits  arc  largely  moraines,  with  kames  and  cskers  less  prominently  developed. 
The  strati  lied  sand  and  gravel  pit  at  Titan  ia  jirohahly  rei)resents  a  kame,  while 
Kowkash  is  Imilt  mi  an  outwasli  plain   fnrmcil    frnni  an   irc-slirci.     Tlic  nuinerf>us 

r"  I 


I'liut,,    hil    /•;.    N.   MnoiC. 
Kcttli'    liikc's    ill    ti'iniiiial    niiii;iiiic's    iicur    .Jolinsou    crock,    soiitli    of    KuuUiisli    st;itii)ii. 


kettle  lakes  may  be  due  to  buried  masses  of  ice  melting  out  after  the  retreat  uf 
the  main  ice-sheet.  Some  of  the  depressions  are  now  dry  and  the  bottoms  are 
as  much  as  SO  feet  below  the  tops  of  the  hills  surrounding  the  basin.  As  many 
as  iivc  of  these  lakes  without  visible  outlets  may  be  seen  in  one  photograph.  The 
deposits  are  made  up  of  sand,  gravel  and  coarse  boulders  composed  of  granite, 
greenstone,  chert,  fossiliferons  limestone  and  other  rocks,  many  of  which,  in  the 
vicinity  of  Paska,  are  coated  with  white  calcium  carbonate.  Although  many  of  the 
]iebbles  may  have  travelled  long  distances,  the  greater  number  are  similar  to  the 
local  rocks.  The  nearest  known  Paleozoic  limestone  '"  in  place  "'  is  the  Silurian, 
which  occurs  about  5o  miles  to  the  northeast  of  Cavel  station. 

Wiicre  the  soil  has  been  removed  the  glacial  scratches  and  grooves  are  often 
well  [irescrvcd.  the  jaspers,  especially,  having  retained  their  beautiful  polish.     The 
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uf  iii(.\oil  from  thf  northeast  over  the  heijjht  of  hiiul  in  a  general  southwest  diree- 
tion,  tlie  tlireetions  of  the  striations  varving  from  S.  30°  \V.  to  S.  50°  AV.  On 
Olwshkegau  (Narrow)  hike  a  prominent  ghieial  groove  has  a  southeast  direction, 
while  farther  ilown  the  north  hraneh  of  the  Oiianian  river.  op]iosite  mileage  (il. 
(Nipigon  Forest  IJeserve).  the  direetion  is  east  anil  west.  Theso  variations  may 
represent  local  (lilTerenti's  in  the  ice  movement. 


The-    liOltll    Irialicll    1)1     i:i'      llii;iih:ili     MMT     l^lU'Ul     Illllcagl-    00, 

Ni[»i;;(>n  Forest  Reserve  line)  wearing  its  way  tliniufih 
a    flat,   ilcii.soly-wiKxlecl,    IkhiIiIpi-   ciiiintry. 


A  Recent  Deposit  :     Travertine 

Much  fine  calcium  carbonate  was  seen  coating  the  pe])l)lcs.  roots  and  stems  of 

plants  in  the  upper  three  miles  of  the  north  hrancli  of  the  Onaman  river.     Many 

small  fresh-water  shells  also  occur  in  these  parts.     E.  S.  Mmn-v  ilescrilies  a  deposit 

of  calcium  carbonate,  or  travertine,  of  considerable  extent  half  a  mile  from  Paska 

station  and  occurring  in  Ked  Paint  lake,  which    is  fed   I)y  springs  issuing   fifmi 

the  drift  beneath,  as  follows: 

The  ileposit  of  falciuin  caiboniite,  or  travertine,  in  Red  Paint  lake,  in  at  least  20  feet 
deep  at  the  southeastern  end,  as  a  pole  can  be  thrust  down  into  it  to  that  depth.  Around 
other  portions  of  the  lake  the  deposit  varies  greatly  in  tliickiicss,  and   may  even  lie  lai-kiii;;. 
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Tlic  crock  k'liviii];;  tlif  liikf  is*  so  sutunitod  witli  fiilciuni  fuilioiiatc  tliat  it  ilcposils  travprlim- 
oil  llic  roots  ami  stiMii>  of  pliiiils  aloiin  its  course,  and  on  the  Ixiltonis  of  llie  U|)]pi'r  lakes  of 
tlie  Keil  I'aiiit  river.  .  .  .  '1  lie  souree  of  this  mineral  is  |»rr)lialily  the  ealeiuni  earlionale 
found  oil  llie  pelililis  of  the  drift  ill  the  surrounding;  region.  .  .  .  Wi-re  this  deposit 
favonrjildy  situated,  it  miyht  lie  useil  in  the  manufaetuie  of  e<'iiient,  liut  there  is  no  prospect, 
so  far  as  can  lie  sei-ii  at  the  present  time,  of  its  lieconiinjj;  of  econoniic  value.  Kvcii  th(! 
comiiij;  of  the  new  railroad  is  not  likely  to  awaken  any  industrial  interest  in  a  le^jioii  so 
isolated  and  so  far  renioveil  from  the  centres  of  ]>opulatioii.' 

Soiiuuhiit  siiiiiliir  iiialcrial  ucciirs  in  Wawiiiij.'  ami  uiIht  -mall  lakes  to  tli<.- 
iHiitli  east.  Tlu'  water  in  \\'a«(in<r  lake,  a.s  the  Indian  name  implies,  is  very  clear 
and  of  a  peculiar  hliiisli-orwii  i-oiour.  White  shell  marl  wa.s  also  sepii  in  a  small 
lioiid  half  a  inik'  to  the  southwest  of  the  Tasliota  oravcl  jtit. 


I\  .  HCONOMIC  OH()U()(JV 

(iolJ  :   Character  of  Che  Deposits 

Hold  is  the  cliiel'  mineral  -<nii;ht  foi'  in  the  ai'ca  at  the  present  lime,  'i'he 
gold-bearing  quartz  veins  oo  ur  iliielly  in  the  Keewatin  pillow  lava  and  diabase 
schist,  and  oeeasicmally  in  the  Iron  roiiiiation.  which  have  been  intruded  by  quartz 
])orphyry  dikes  probably  nj'  Algoinan  age.  The  chief  gold  deposits  occur  in  the 
vicinity  of  Tashota  and  Howard  falls,  wluic  the  ipiartz  porphyry  intnisious  are 
most  pronounced.  The  veins  vary  from  mere  stringers  to  S  or  ]0  feet  in  width, 
and  have  various  strikes  ami  di]>s.  At  times,  there  is  an  aggregate  id'  niiimie 
stringers   through    which   gold-bearing   solutions    have   pa.sscd. 

Ivxamination  of  thin  sections  of  the  ore  shows  that  the  gold  occurs  along 
dark  seams  of  crushed  ipiartz,  ealeite,  chlorite  and  jiyrite.  The  ganguc  consists 
largely  i>(  fractured  quartz  with  considerable  calcite.  chlorite  and  some  biotite. 
I'yrrliotitc  and  ])yrite  are  abundant  in  the  deimsit.s,  while  tourmaline  and  ehal- 
copyrite  are  jireseiit  in  several  veins.  The  gold  is  usually  found  in  contact  with 
some  of  the  sulphides.  Xumeroiis  line  grains  of  native  eojiper  were  seen  near 
the  surface  of  the  Well-  vein,  and  in  other  ipiartz  veins  immediately  west  of  the 
Tashota  gravel  jiit.  Finely  disseminated  bismuthiiiite  occurs  in  the  Devanuev 
deposit,  and  on  the  Knapp  claim,  which  lies  two  miles  south  of  the  Tashota  gravel 
pit,  also  ill  several  narrow  quartz  stringer-  which  cnl  the  rusty  rhyolite  schist 
to  the  east  of  iletcalfe  lake.  Five  ipiartz  saiii])les,  some  containing  bisnnithinite 
taken  to  the  east  of  Metcalfe  lake  gave  no  values  in  gold.  The  Knapp  veins  in 
addition  to  bisniuthinitc  contain  some  graphite  or  molybdenite.  A  gray  mineral 
from  the  Devanney  vein  gave  a  leactioii  for  tellnrium.  inuorsjjar  occurs  finely 
disseminated  in  a  vein  near  the  crossing  of  the  railway  and  Tashota  creek,  a 
sample  from  which  gave  no  \ahies  in  gold. 


Orijfin  of  the  Odd  Deposits 

'' rtheastern  Ontario  most  of  the  gold  dcjiosits  are  believed  to  be  of  Algoman 

age.     At   Kowkash   and   Tashota   the  gold   is  found  near  the  porphyry  intrusives 

and.  at  times,  the  veins  run   from  the  porjihyry  into  the  adjoining  schists,  which 

would  suggest  a  similar  relationship  Itetweeu  the  veins  and  the  intrusives.     The 

'Report  Out.  Hur.  Mines,  Vol.  XVIII.  190!),  p.  252.  '  '~ 
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porphyries  in  tliis  area,  wliich  are  jinilialilv  ajxiphyses  from  tlie  uiulerlyiiijj  praiiiU," 
masses,  also  resemble  the  Algomau  rocks  in  otlier  parts  of  the  Province. 

The  cooling  of  these  acidic  rocks  was  probably  acconijjanicd  by  shrinkage 
and  faulting  in  the  porphyry  and  adjacent  rocks.  Tl»e.se  fraitun-s  were  then 
tilled  by  gold-bearing  solutions,  which  in  all  probability  rcpresinited  the  end 
product  of  the  porphyry  intrusions.  The  veins  liave  since  been  enlarged  in  places 
by  replacement  of  the  country  rock. 

I'yrrhotite,  tourmaline,  biotite  aiul  dtlier  iiiiiierals  suggest  that  tlic  veins  were 
formed  at  a  liigli  temperature  and  pressure  and  at  a  great  depth. 

Description  of  Cjold  Claims 

The  various  claims  on  which  gold  lias  been  found,  althougli  ikH  ^urveyed, 
are  approximately  locateil  on  tlie  accnuiiiiiiiyiiig  niaj)  for  convcniem*e.  auil  may  ]tc 
described  as  follows : 

Kin);-DodUs 

The  original  goKl  tind  which  caused  the  rusli  to  tlie  area  was  made  on  tlie 
King-Dodds  claim  T.l>.  'il24,  about  three-quarters  of  a  mile  east  of  Howard  falls, 
on  the  Kawaslikagama  river.  The  quartz  vein  strikes  10°  .south  of  east  and  dips 
75°  to  tlie  nortii,  thus  conforming  in  strike  and  dip  with  tin;  country  roek.  Tlie 
wall  rock  is  pillow  lava  (meta-basall  )  altereil  in  pla(;es  lo  schist.  Numerous 
quartz  jmrpliyry  dikes,  up  to  30  feet  wide,  occur  on  the  claim.  The  vein  lias  been 
traced  100  feet  on  the  surface,  over  whicli  il  will  average  tlirin;  inches  in  width. 
The  quartz  is  white,  somewhat  glassy  in  a]i]iearance  and  largely  free  from  sulphides. 
An  abundance  of  free  gold  occurred  lor  linir  or  live  Icet  along  the  vein  on  the  surface 
ne.xt  the  hanging  wall.  Lying  along  the  north  side  of  the  quartz  is  a  rusty  .schist 
band,  si.K  inches  wide  and  heavily  ini])regnated  witli  iron  pyrites. 

The  claim  was  optioned  to  T.  \'<.  Calducll  ol'  Lanark  and  jVlessrs.  Fiaser 
and  Orn,  Avho  did  considerable  stri]i])iiig  and  sinking.  In  sinking,  the  showing 
of  gold  disappeared  in  about  three  feet.  When  work  was  suspended  larly  in 
Xovember,  I !»!■"),  the  shaft  was  Ifi  feet  in  de])th.  where  the  vein  was  two  inches 
wide  with  a  foot  of  pyritous  scdiist,  carrying  low  gold  \alii«'s.  on  the  foot  wall.. 
Work  was  resumed  again  in  November,  191G.  At  a  depth  of  40  U'Xil  considerable 
visible  gold  was  again  encountered,  and  favourable  gold  assays  were  obtained  from 
other  parts  of  the  vein,  which  is  lenticular,  varying  from  a  muiute  stringer  to 
five  or  six  inches  in  width.  The  schist  adjoining  the  vein  is  well  mineralized  and 
carries  gold  values.  During  the  summer  the  Tash-Orn  Mines  Limited,  intended 
installing  a  small  boiler,  steam  diill  and  |inni|i.  The  shaft  which  is  at  present 
56  feet  deep,  will   be  continued   and    diifting  ami   cross-cutting  don«\ 

Richardson^  Loudon =Oi;il  vie 

During  the  first  week  in  Octoljer,  1915,  gold  was  found  on  f^laim  T.B.  2r>\V.). 
near  the  first  rapids  on  the  Kawaslikagama  river  two  miles  below  the  junction 
of  Johnson  creek.  Tlie  quartz  vein  is  narrow,  averaging  about  two  inclies  in 
•width  over  a  length  of  200  feet.  The  vein  strikes  south  85°  east,  and  dips  about 
70°  to  the  south.     The  rock  is  Kcewatin  pillow  lava,  and  near  the  vein  i~  a  liiotite 
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Scale    of    Miles 
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Plan  sliowin^  tho  fopography  lunl  ^t'oI(>;;v  in  tlit-  vicinity  (tf  Tasliota.  X.  T.  ('.  railway.     The 
Wells,  Hull,  Dcvannoy,  Cliiic  ami  Reamshottom  claims  aio  iocatod  approximately. 
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granite  dike  six  fwt  wide.  Coar.<e  gold  eould  In-  .<een  in  six  or  seven  jjlace.*  along 
the  vein,  and  pyrite  is  also  pre.'^ent.  Koek  outt-rops  in  this  vicinity  are  scarce, 
but   further  trenching  may  reveal  larger  auriferous  quartz  veins. 

Uevanney 

In  the  autumn  of  lillo  a  little  visible  gold  and  encouraging  gold  assays  were 
obtained  from  the  Devanney  claim  near  Tashota,  which  is  2'i  miles  west  of 
Kowkash  station.  This  resulted  in  much  staking  and  other  gold  finds  being  made 
in  the  vicinity  of  Tashota. 

The  Devanney  claim,  T.B.  "^(i.jo,  lies  about  one  niib/  aiul  a  (luartcr  north  of 
Tashota  .station  ou  the  northwest  shore  of  Ta.shota  lake.  The  main  vein  has  a 
tortuous  course  along  a  general  northwest  and  southeast  direction,  and  dips  from 
.")0°  to  80°  to  tlie  .southwest.  The  vein  is  lenticular,  varying  in  width  from  a 
few  inches  to  8  feet  and  is  traceable,  intermittently,  for  about  l.diio  feet.  .Vd- 
jacent  to  the  vein,  in  places,  arc  otlier  narrow  parallel  veins.  The  wliitc  quartz 
has  occasional  narrow  dark  bands  parallel  to  tlie  walls,  and  resembles  the  "  Kea  " 
vein  at  I'orcupine,  de.scribed  by  .\.  (i.  Burrows  in  his  report  on  that  ai'ea.  The 
dark  seams  consist  of  tourmaline,  pyrrhotite,  pyrite  and  cruslied  (piartz.  Certain 
parts  of  the  vein  comprise  a  mixture  of  schist  and  quartz,  which  are  heavily 
impregnated  with  pyrrhotite,  pyrite  and  tourmaline  with  smaller  amounts  of  chal- 
copyrite,  mica  and  chlorite.  A  very  little  visible  gold,  a  telluride  and  hismuthinito 
are  also  present.  The  wall  rock,  a  Keewatin  greenstone,  is  entirely  altered  to 
<ldorite,  calcite  and  quartz,  and  is  cut  by  narrow  quartz  porphyry  dikes. 

The  property  was  under  option  to  tlie  Tash-Oru  Mining  Comj)any  wbieli  did 
considerable  stripping,  sinking  of  test  pits  and  diamond  drilling  during  the  summer 
of  191(5.  Three  diamond  drill  holes  were  put  down  in  tlie  vicinity  of  the  20-foot 
shaft  to  test  the  vein  at  vertical  depths  of  approximately  100,  150  and  250  feet 
I'espeetively.  The  vein  where  cut  in  each  case  was  about  eight  feet  wide,  but  the 
gold  cotitents  were  reported  to  be  low. 

Weris 

The  Wells  claim,  T.B.  2892,  is  situated  in  the  Xipigon  Forest  Keserve  about  one 
mile  and  a  half  southeast  of  Tashota  station.  (Jold  was  discovered  on  this  claim 
June  23rd,  1916,  by  Robert  Wells  of  Tashota,  who  sold  under  option  to  the  Tash- 
f)rn  Mines  Limited,  for  $25,00C. 

The  rocks  on  the  property  are  cliietiy  Keewatin  pillow-lava  schists,  which 
have  a  general  .strike  of  30°  cast  of  north  and  dij)  vertically.  These  arc  cut  by 
iiaiTow,  altered  quartz-porphyry  dikes,  probably  of  Algoman  age. 

A  shaft  was  connnenccd  on  a  len.s  of  quartz,  .several  feet  in  extent  and  carrying 
\isil>Ie  gold.  IJunning  north  from  tJiis  lens  on  the  surface  there  arc  numerous 
]iarallcl  (piartz  stringers  through  wbieli  gold  solutions  have  circulated.  To  the 
southwest  of  the  shaft,  small  lenses  of  (juartz  can  be  traced  for  about  00  feet. 
'J"be  shaft  was  sunk  vertically  to  a  depth  of  100  feet  and  visible  gold,  sometimes 
co;irse  in  character,  was  encountered  to  this  depth  in  various  parts  of  the  vein. 
A   -iiipiiieiit  of  ;(P0  lbs.  of  ore  from  the  shaft  at  a  depth  of  30  to  35  feet  was 
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(u'lU'iul   vii'w   nf   till'   Wells,   .lum',    1!U7.   oiii'  year   after   tlio  iliscroveiv   of   <;ol(l   mi    the   claim 
I-ookinpf  oast  from  the  railuav  liullast  pit;    shaft  house  on  the  left. 


%^' 

0 


V 


Crossed  Xicol?. 


With   I'uhnizer. 


PlHitoiiiicioyiaplis   of   a   section   of   Wells   ore   showinj;-   secondary   fracturing   of   the    primary 

quartz,  aloni;'  which  sold,  calcite,  pyrite  and  chlorite  have  been  deposited.     The  l)lack 

areas  alon;:;  the  fracture  are  ycild  and  ])yrite.     Masnilicatioii  lio. 
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ri'liortotl  to  givo,  mi  ai^say  $'^0  of  gold  to  the  ton.  At  a  ilopth  of  i^i  IVct  drifts  haw 
beeu  ruu  to  the  iiortli  on  the  numerous  paraHel  veins,  and  to  the  southwest  follnwiiig 
the  irregidar  strikes  of  the  lenses,  and  in  aeldition  some  iross-cuis  liave  been 
made.  Tlie  vein  is  greatly  hreieiated,  the  gold  generally  oeeurring  along  the  dark 
fnietures,  wliieh  are  tilled  with  crushed  quartz,  eakite,  (ale,  chlorite  and  pyrite. 
Some  native  eopper  is  present  in  the  vein  at  the  surfaee,  while  chnlcdiiyrite, 
pyrrliotite,  tournudine  ami  seriiite  oeeur  in  varying  quantities.  The  deposit  has 
been  eidarged  by  the  replaeement  of  the  country  rock.  The  niinerali/ed  schists 
adjoining  the  veins  and  between  the  lenses  sometimes  earry  gold  values,  hut 
often  they  do  not  contain  any  gold.  Some  ore  has  lieen  developed,  the  length 
of  the  shoot  on  the  first  level  being  longer  than  it  is  on  the  surface.  The  ore  is  re- 
ported to  average  $5.00  of  gold  to  the  ton.  At  ])resent,  June  12th,  1!)17,  the  shaft 
is  120  feet  deep,  and  it  is  expected  to  be  down  200  feet  i)y  July,  1!)1T. 

Tlie  property  is  equijiped  with  a  small  plant  including  boiler,  2-drill  coni- 
pressor,  hoist,  cage,  assay  office,  and  necessary  buildings  for  a  force  of  50  ine]i. 
Fortunately  for  the  company  a  siding  of  the  National  Transcontinental  railway 
runs  within  a  quarter  of  a  mile  of  the  iiropcrty.  il.  Snninierbayes  of  the  Porcu- 
pine Crown  mine  is  consulting  engineer. 

The  Tash-Oru  Mines,  Limited,  is  capitalized  at  $3,000,oii():  the  officers  of 
the  company  are:  Joseph  Castclberg.  j)resident:  .Tnhn   L.  Oj-n.  maiuiging  directoi'. 

Hull 

Late  in  Xovember.  lOK!,  a  discovery  nl'  visible  gold  was  made  nn  tbe  Hull 
claim,  K.K.  !)2,  which  is  situated  aljout  two  miles  northeast  of  the  Wells,  or 
about  a  mile  north  of  mileage  61  on  the  railway.  Messrs.  Kipper,  Kivett  and  Goad 
are  interested  in  the  claim. 

The  rock  is  Keewatin  ])illow-lava  schist,  which  has  been  intruded  by  a  few 
gray  quartz-porphyry  diki's.  The  dejxjsit  consists  of  lenses  of  quartz  and  ])arallel 
quartz  stringers  traceable  for  a  few  hundi'cd  feet,  and  having  a  total  width  of 
three  to  eight  or  more  feet.  The  vein  system  strikes  a  little  west  of  north,  thus 
coinciding  with  the  strike  of  the  country  roc-k,  and  dips  about  45°  to  the  west. 
During  the  winter  of  lOlO-ll  an  inclined  shaft  was  sunk  on  the  vein  to  a  dcptli 
of  50  feet,  but  this  was  full  of  water  at  the  time  of  the  writer's  visit.  However, 
much  visible  gold  was  seen  on  the  footwall  side  of  the  vein  at  the  collar  of  the 
shaft,  and  considerable  free  gold  was  reported  to  have  been  encountered  at  various 
places,  often  in  vugs,  in  sinking.  'Sir.  Hull  also  reported  that  a  chipped  samjile 
across  five  feet  taken  at  a  depth  of  15  feet  in  the  shaft  assayed  $28  of  gold  to 
the  ton.  iluch  pyrite  and  tourmaline  are  present,  while  i^ialcopyrite  and  pyrrliotite 
are  less  prominent.  The  gold  usually  occurs  along  dark  seams  in  the  (piariz 
containing  talc,  sericite,  chlorite,  etc.  .V  little  native  c()])per  was  found  in  the 
shaft  near  the  surface. 

A  similar-looking  dejiosit,  and  probably  a  continuation  of  the  above,  extends 
southerly  across  the  adjoining  Hull  claim,  K.K.  90.  In  the  .southwestern  part  of 
the  claim,  where  the  principal  workings  have  been  carried  on,  there  are  lenses 
and  stringers  of  quartz  in  mineralized  green  schist  at  the  contacts  of  a  quartz- 
porphyry  dike.     Occasionally   tbe   veins   extend    into   the   ])(iri)liyry.      Visible   gold 
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was  fdiiiid  ill  tlii>  part,  and  gold  colimrs  laii  lie  jmiiiu'd  from  much  of  tlio  quart/ 
and   mini'ralizi'd   .schist. 

At  ])r(>sent,  June,  ILUT,  stripping:,  tcst-iiiliiiij;  ami  sanipliiiir  arc  lieing 
carried  on. 

Hendrickson 

The  Hendrickson  claim,  K.K.  l.">,  is  situated  on  the  .south  shore  of  Ilendrick.son 
lake,  at  mileage  G'Jio  on  the  east  houndarv  nf  the  Nipigon  Forest  Reserve.  On 
the  east  central  part  of  the  claim  and  surniuiidcd  l)y  swamp,  there  is  an  exposure 
of  rusty  quartz-porphyry  or  rhyolite  schist,  about  li'U  feet  by  50  feet,  with  a  fringe 
of  Iron  formation  of  pyritic  black  slates  on  the  north  side.  The  rhyolite  has 
been  intruded  by  lenses  and  stringers  of  quartz,  through  which  zinc  blende  and 
iron  ])yrites  are  finely  disseminated.     The  (pinrtz  has  l)ecn  grcativ   rrncturcd.   tlic 
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dark  seams  lieing  tilled  with  talc,  chlorite,  calcite,  pyrrhotite  and  other  minerals. 
<told  was  .seen  in  the  quartz  closely  associated  with  zinc  blende.  It  is  the  intention 
to  thoroughly  jirospect  the  deposit.  The  rhyolite  formation  is  extensive  in  the  area, 
and  the  iinding  of  visible  gold  in  this  fornKUion  may  lead  to  further  prospecting  in 
these  rocks. 

Cline 

The  Cline  claim,  K.K.  Gl,  is  situated  immediately  east  of  Tashota  on  the 
north  side  of  the  railway.  Here,  deep  trenching  has  revealed  an  altered  iron 
formation  band,  four  feet  wide  and  consisting  of  alternating  layers  of  "  sugary "' 
quartz  and  some  magnetite,  with  secondary  pyrite  bands  up  to  two  inches  in  width. 
Considerable  gold  could  be  seen  in  rusty  slickeusides  over  a  length  of  six  feet  on  the 
surface.  The  Tash-Orn  Mines  Limited,  who  have  optioned  the  claim,  sank  an 
inclined  shaft  to  a   depth   of  48  feet  on   the  deposit   and   Imred   a   dianmiid   drill 
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1k)K',    lii")   Ui'i    111   length,  at  an  angle  of  4.5°   towards  the  deposit.     The  comiiaiiy 
intend  installing  a  holier  and  resuming  (i]H<ratiiiiis  in  the  near  I'm  hit. 

Ciold  Values  in  Other  Parts 

In  addition  to  the  gold  deposits  already  deserii)ed.  gold  has  been  paniied  and 
low  gold  values  ohtaiued  from  numerous  other  claims  in  various  parts  dC  the  area. 
On  the  Reamshottom  elaim.  T.B.  "iSoT,  which  lies  immediately  iicuth  of  the  Cline. 
gold  values  were  found  in  a  narrow,  rusty  Iron  formation  hand  consisting  of 
alternating  layers  of  "sugary"  quartz  and  magnetite,  which  strikes  southeasterly, 
and  dips  70°  to  the  northeast.  The  formation  contains  small  amounts  of  ])yrrhotite, 
l)yrite,  chalcopyrite  and  native  copjier.  and  is  cut  hy  minute  secondary  quartz  veins. 
The  Tash-Orn  ilines  Limited,  ijored  a  diamoiul  drill  hole,  lioii  feet  in  length,  at 
an  angle  of  TO"  from  the  hnri/.diital  inwanU  the  dcpusit.  al'Icr  wliicli  all  work 
was  suspended. 

On  the  McKiiuioii  ciiiini.  which  lies  two  claim-  ikjimIi  nf  the  hevanncv  is  a 
quartz  deposit,  "i.")  feet  wide  in  places,  containing  a  iiarrnw  layer  of  <lisseminated 
galena  with  some  zinc  l)lende  and  clialcoi)yrite.  A  sample  nl  these  sulphides  gnve. 
on  analysis.  .$1.00  of  gold  and  11  ounces  of  siher  ]icr  ton. 

Jn  the  vicinitv  of  Hull  lake  low  gold  values  incur  in  ipiartz  veins  on  the 
contact  of  the  rhyolite  and  h'>iid)Iende  schists. 

On  the  Ivnapp-Hendrickson  claim,  two  miles  xjuth  of  the  Ta>lioia  gra\el  |)it. 
considerable  trenching  and  several  shallow  test  |)its  have  liccn  sunk  on  numerous 
parallel  quartz  veins  in  green  schists  which  are  intiudeil  liy  niinuic  tnngues  of 
jiorphyrv  and  diabase,  l^otli  the  \ein-  and  the  adjciining  schist  are  well  mineralized 
with  pyrite  and  pyrrhotite.  while  niolybclciiilc,  graphite,  bismiithinite  and  native 
bismuth  (?)  occur  iui  smaller  (piaiititie>.  \i>  xisililc  gnM  Ims  hcen  fnund.  hut 
encouraging  gold   assays   have   been   obtained. 

Samples  giving  $1.00  to  $"i.00  of  gold  per  ton  were  obtaiiie<l  finin  numenuis 
veins   in   varions   parts   of   the   ma])   sheet. 

iron 

Several  iron  ore  deposits  occur  (Jii  tlic  Onainan  iron  range  in  the  \icinity  of 
I'aska  and  Kowkash  stations.  These  were  cxaniincil  in  detail  by  E.  8.  Moore 
in  1!I07*  and  lilOS'  for  the  Ontario  Bureau  of  Mines,  lie  found  the  ore  to  occur 
in  two  band>.  called  the  northern  and  southern  ranges,  the  former  extending  for 
nine  miles,  and  the  latter  three  miles,  in  an  east  and  west  direct imi.  The  princi])al 
deposits,  viz.:  the  Maple  Leaf,  Height  of  Land.  Winter  Camp  ami  .Miller  deposits 
on  the  northern  range,  and  the  Bain  deposit  on  the  southern  range,  are  described 
by  Moore  in  his  report,  and  their  locations  are  shown  f(ir  coinenieiice  on  the 
map  accompanying  this  re])ort.  The  Winter  Camp  and  .Miller  deposits  were 
diamond-drilled  to  a  depth  of  3.")1  and  i:>!'  feet  respectively,  the  core  eiuMuintering 
material  that  varied  very  little  froni  that  occurring  at  the  surface.  Xumerous 
bands  of  ore,  a  few  inches  in  width,  will  run  (57  per  cent,  of  iron,  but  the.sc  are 
narrow  and  interbanded  with  too  much  slate,  greywacke  and  tuff  to  he  of  economic 

"Ren.  Ont.  Bur.  Mines.  Vol.  XVII.  1908,  pp.  170-189. 
'Ibid,  Vol.  XVIII,  1909,  pp.  196-2.53. 


1917  The  Kowkash  (jold  Area  223 

importniici".     Moure  inllccti'd  a  «aiM|ilr  rinin  an  iiiiicrop  alimit    1  •">  feet  acTO.<(<  near 
the  eastern   en<l   uf   the   sinilhern    ranLre   wliirh.   (in    analysis,   ;:ave   (lie   foUowini: : 

I'er  cent. 

Tdliil   nietiillii'   iidii    55.79 

Iron   ill    fcrnnis  (■<iMilitii)n    10.94 

Silica     .'{".lO 

Aljout  one-liair  a  inih'  west  uf  the  hitler  i)iitero]i,  and  jirolialily  <jn  a  portion 
of  the  .•-anie  haml,  is  a  jasper  and  niai^Mietite  ronnatinii  whieli  Moore  estimates 
would  run  from  :i(t  to  10  per  cent,  of  metallic  iron  aero.ss  a  width  of  '>()  feet.  He 
regards  this  vicinity  as  one  of  the  most  favourahle  s|)ots  for  drilling  on  the  range. 
It  lies  two  miles  and   lhiri-(piarter.s  directly  soiitli  nl'   Paska  .station. 

Iron  Pyrites 

Jn  tile  preliminary  report  on  Koukash  in  llM."i  il  was  stated  thai  the  jirospector 
sliould  lie  on  the  luiiknut  I'or  ii<in  pyrites.  When  examining  the  area  in  l!il(l  tiie 
mineral  was  found  to  lie  \\idel\  distrihuted  ami  in  oreiir.  (iccasionally,  in  such 
(piantities  as  to  warrant    rurther  exploration. 

A  )ivrite  dejwsit  that  can  lie  wnrki'd  at  a  jindit  must  coiiiaiii  at  lea.sf  -i-J 
per  cent,  of  .sul])lnir,  he  free  from  arsenic,  and  not  contain  too  many  impurities 
such  as  lead  and  zinc,  and  must  he  of  good  roasting  (piality.  It  slwiuld  also  ho 
of  sutlicieiit  size  to  maintain  a  cciiistant  -iippK,  and  fa\ouialilv  situated  for 
transportation    facilities. 

The  prii-es  vary  from  in  in  l-'l  cents  pi'r  unit  of  sulphur.  .\  free  roasting 
ore  containing  ^n  ]ier  cent,  of  siil|iliur,  furnaic  size,  is  worth  at  present  ahout 
13  cents  per  unit,  which  is  ei|iial  to  $5.20  per  ton  laid  down  at  a  i)h>nt.  .\t  present, 
there  are  three  acid-making  plants  in  operation  in  Ontario,  viz.:  the  .\ichols 
Chemical  (ti.  at  Sulphide,  the  Grasselli  Chemical  Co.  at  Jrarailton,  and  the  Algoina 
Steel  Corporation  at  Sault  Stc.  Marie:  the  rormer  two  are  treating  customs  ore. 
Much  of  Ontario's  production  is  shipped  in  rnilcd  States  jiorts  on  the  great 
lakes  for  use  south  of  the  line. 

Iriiii  pyrites  is  used  chictly  in  llic  manufacture  of  sulphuric  and  other  acids, 
in  the  making  of  sul]ihite  pulp  from  wood,  also  fertilizers,  and  in  the  refining 
of  jietroleum,  etc.  During  recent  years  there  has  heen  a  good  market  for  jiyrite 
because  of  the  demand   for  sidplinric  acid   in  the  manuractuic  of  ex]iIosi\('s. 

The  more  imjiortant  deposits  which  arc  located  on  the  maj)  will  he  hricHy 
deserihed.  They  appear,  in  nuist  eases,  to  lie  chemical  .-cdiments  formed  at  the 
time   the    Iron    fdrniatioii.   rhynlitc    schist    nr   xolcaiiic    tull's   were   liciiig   laid    down. 

Whitefish  Lake  Deposit 

A  prospector,  Phillip  (iagnon,  discovered  a  ]iyrite  deposit  li\e  miles  to  the 
southwest  of  Pa>ka  station,  on  the  south  shore  of  the  extreme  northeast  end  of 
Whitefish  lake.  The  pyrite  occurs  ahont  :?(mi  ynnla  south  of  a  syenite  hill,  in 
lilack  shites  of  the  Iron  fornuition  ty])e,  which  strike  .southwest  and  northeast. 
Under  three  feet  ot  water,  and  ahout  1.5  feet  from  the  shore,  are  two  places  which 
show  massive  pyrite,  aiijiarently  of  good  quality  and  over  a  width  of  four  feet. 
It  .grades,  at  the  sides,  into  hlack  slates  covered  liy  gossan  in  places  and  containing 


224  Bureau  of  Mines  No.  4 

iimch  disseminated  pyrite,  often  in  the  form  of  rounded  nodules.  .Some  magnetite 
and  pyrrhotitc  and  a  little  clialeopyrite  are  also  present  in  parts  of  the  formation. 
A  sample  of  massive  pyrite,  collected  from  under  the  water,  was  fouml,  on  analysis, 
to  contain  no  gold  or  nickel.     The  deposit  warrants  further  exploration. 

Lake  St.  Marie  Deposit 

A  wide  Iron  formation  hand  of  varying  strike  and  dij)  occurs  in  the  rhyolites 
around  lake  St.  Marie,  which  is  two  miles  to  the  southeast  of  luxlniond  station. 
The  rocks  have  been  greatly  hrecciated,  permitting  the  circulation  of  sulphide 
solutions.  This  may  be  the  original  Trombley  iron  deposit  rcferretl  to  hy  K.  S. 
Moore,"'  but  it  is  now  staked  by  Kussel  and  Dwyer.  Within  100  yards  of  the 
northeast  shore  of  the  lake,  trenching  has  revealed  a  pyrite  band  three  feet  in 
width.  A  chipped  sample  across  three  feet  yielded,  on  assay,  31,3  per  cent,  of 
sulphur  and  $2.40  of  gold  to  tlie  ton.  There  was  not  enough  work  done  to  disclose 
the  extent  of  the  deposit. 

Coleman    Deposit 

D.  Coleman,  a  prospector,  has  located  a  pyrite  deposit  one-quarter  of  a 
mile  north  of  mileage  55.7  on  the  railway.  At  this  locality  on  the  side  of  a 
large  hill  of  cherty-looking  rhyolitc,  is  a  vein-like  deposit  5  feet  in  width  con- 
taining considerable  pyrite.  A  piece  of  the  pure  pyrite  gave,  on  assay,  $2.00 
in  gold  to  the  ton.  About  100  yards  west  of  the  pyrite  showing,  and  on  the 
south  shore  of  a  pond  is  a  massive  pyrrhotite  body,  5  feet  or  more  in  width,  from 
which  samples  gave,  on  assay,  no  values  in  gold,  platinum  or  nickel. 

Ryan  Pyrite  Boulder 

Kunning  north  fnmi  mileage  I'J.To  on  the  railway  near  I'aska  is  a  surveyed 
trial  line,  which  has  been  used  as  a  trail  by  prospectors  and  trappers.  On  this 
line  two  miles  north  of  the  railway  is  an  angular  boulder  of  pyrito,  5  feet  by  3  feet 
bj'  4  feet,  lying  in  the  rusty  sand.  The  boidder  contains  a  high  percentage  of 
sulphur.  A  sam])le  from  the  boulder  was  found,  on  analysis,  to  contain  no  gold 
or  nickel.  Judging  that  the  boulder  had  not  been  transported  any  great  distance 
by  the  ice  sheet,  a  .search  was  made  to  tlu^  northeast,  the  direction  from  which 
the  ice  came,  to  locate  the  deposit  "in  place.'"  This  resulted  in  Ihi'  Ihiding  of 
deposits  of  considerable  extent   l)\    .Mi(  ami   and   (iravellc. 

McCann  Deposit 

Mr.  McCann  has  done  several  Inniilrcd  IVct  of  tren(;hing  near  the  lll-inile  i)ost 
of  Code's  meridian  line  to  Howard  falls,  in  an  endeavour  to  loc-ate  a  pyrite  deposit. 
The  stripping  has  revealed  gossan  in  the  form  of  rusty  sand  and  limonite  below 
which  is  considerable  pyrite  and  a  mixture  of  pyrite  and  pyrrhotite,  somewhat 
intcrbanded,  in  a  cherty  quartz  porphyry  and  altered  iron  formation.  The  deposit 
acro-ss  50  feet  would  run  about  20  per  cent,  of  sulphur,  there  being  a  much  larger 
amount  of  lower  grade  material.  A  sample  of  the  massive  sidphides  contained  no 
gold  or  nickel. 

'"Rep.  Out.  Bur.  Miiif.s  Vul.  .WII.  liiOS,  p.  JSl. 
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It  was  ri'piirlcil  that  coiisidcralilr  pyritc  was  rcniinl  uu  tlif  ("liaM'lIf  claims,  in 
this  vicinity. 

Willct  Lake  Deposit 

I'vrite  was  discovered  by  tiiu  writer  on  the  small  ixnid  four  eliains  cast  of 
the  oast  oiul  (if  Willct  lake,  while  surveying  the  route.  The  pyrite  occurs  dis- 
seniinateil  through  a  "sugary"  (juartz-sciiist  which  strikes  N.  70°  W.  and  dips 
vertically.  Ten  feet  of  the  depo.sit  wiuiM  run  aliout  'i^>  per  cent,  of  sulphur,  a 
sample  of  which  showed  gold  li>  l)i'  alisciil.  IT  some  trenching  were  done  in  this 
vicinity  a  woikahle  |)yrite  (le|)()sit  migiil  lie  loialcd. 

Pyrrhotite 

A  few  large  hodies  of  massive  pyrrhutite  occur  in  dilTerent  parts  of  the  area, 
the  locations  of  which  are  shown  on  the  accompanying  map.  The  deposits  are  of 
no  connnercial  importance,  but  are  mentioned  owing  to  40  or  more  claims  having 
been  staked  in  the  vicinity  of  Marshall  lake  in  1012,  and  two  years'  assessment 
work  being  done  on  them  in  search  id'  nickel  and  platinum.  The  largest  body 
seen  lies  on  the  soutli  central  shore  of  Marshall  lake,  where  an  open  cut  through 
shallow  gossan  reveals  15  feet  or  more  of  pyrriiotite  wliich  contains  a  small  amount 
of  ]>yrite  and  quartz.  Seven  pieces  of  pyrrhotite  from  dilfereiit  parts  of  the  open 
(lit  gave  no  value  for  nickel,  platinum  or  gold.  Tiie  rock  directly  adjacent  to 
the  sulphide  is  Iron  formation  of  the  "sugary"  (piartx  type,  with  little  magnetite. 
A  mile  and  three-quarters  northeast  of  ifarshall  lake,  near  Lower  Meta  lake,  con- 
siderable work  has  been  done  on  a  rusty  hornble)ide-mica  schist  containing  much  dis- 
seminated ]iyrrhotite.  Samples  from  here  also  showed  an  absence  of  platinum  and 
nickel.  The  8-foot  pit,  three  quarters  of  a  mile  east  of  mileage  LXXXIV  on 
the  east  boundary  of  the  Nipigi^n  Forest  Ileserve,  was  probably  sunk  during  the 
same  year.  A  sample,  consisting  largely  of  pyrrhotite  with  some  j)yrite  and 
magnetite,  an  altered  iron  formation,  showed  no  gold  or  nickel  values.  The 
pyrrhotite  mass  on  the  .south  shore  of  the  pond  at  mileage  55.7  on  the  railway 
is  also  lacking  in  gold,  jilatinum  and  nickel.  The  pyrrhotite  mass  at  Rupert 
falls,  Kawashkaganui  river,  is  reported  to  carry  no  nickel  or  gold.  It  would  there- 
fore seem  that  the  pyrrhotite  hodies  in  this  area  are  not  pronusing  for  gold,  nickel 
or  platinum. 

liuildinjr  Stone 

The  red  and  gray  hiotite  and  hornblende  granites  along  the  railway  in  the 
vicinity  of  mileage  57  and  71  are  massive  and  Jointed,  and  appear  to  be  of  a  quality 
suitable  for  building  stone.  IFowever,  they  are  situated  too  far  distant  from 
the  populated  areas  to  be  of  value  at  present. 

Travertine  and  Marl 

A  deposit  of  soft,  white  calcium  carbonate  or  travertine,  at  least  20  feet 
thick  in  places,  occurs  in  Tied  Paint  lake,  half  a  mile  from  Paska.  The  deposit 
is  more  fully  described  under  the  heading  Pleistocene. 

White  marl,  with  a  few  scattered  white  shells,  occurs  in  a  small  pond  half  n 
mile  to  the  southeast  of  the  Tashota  gravel  pit,  but  the  thickness  of  the  deposit 
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is  not  known.  Marl  is  now  little  used  in  thu  nianul'iutmv  of  foniont;  liowovcr, 
it  might  at  some  time  be  employed  in  the  agrieullural  portion  of  nortliorn  Ontario 
as  a  dressing  for  the  soil. 

V.    CONCLUSION 

The  geology  of  the  Kowkasli  gokl  area  is.  in  a  general  way.  similar  to  the 
geology  in  the  other  gold  areas  of  northern  (hitario.  Xumeroiis  quartz  veins 
earrying  low  gold  values  oeeur  in  the  schist  in  many  jiarts  of  the  area,  and  at 
present  gold  can  l)c  seen  on  eight  claims,  .some  of  wiiich  are  widely  separated, 
and  in  eousiderable  amount  on  some  of  these.  Pro.«pecting  as  yet,  has  been  largely 
confined  to  the  surface,  the  deepest  shaft  (June,  1917)  being  120  feet,  on  the 
Wells  property  near  Tashota,  where  the  principal  development  work  has  been  done. 
Xo  bullion  lias  come  from  the  area  as  yet.  but  some  low-grade  gold  ore  has  been 
blocked  out  oil  the  Wells  chiini.  Several  iliaiiiuiid  ilvill  lioles  have  been  l)()red  on 
three  claims.     Prospecting  is  aided  by  the  excellent  transportation  facilities. 

In  prospecting  the  surface  for  gold,  one  should  trench  in  the  green  scliists 
near  the  porphyry  dikes  and  in  the  vicinity  of  the  small  granite  intrusions;  and, 
it  possilile,  work  should  be  concentrated  on  the  more  promising  deposits.  Other 
gold  finds  and  ore  shoots  will  undoubtedly  be  located.  At  the  time  of  writing 
(.Tune,  iniT)  the  greatest  activity  is  centered  around  Tashota. 

Some  of  the  iron  pyrites  deposits  in  the  area  would  justify  further  explcn-ation. 
The  iron  pyrites  might  be  used  in  the  making  of  sulphite  pulp  at  the  pulpwood 
mills  in  northern  Ontario. 

Silver  in  the  area  was  obtained  on  assay  in  only  one  sample.  However, 
since  there  are  large  areas  of  diabase  around  Lake  Xipigon,"  and  since  silver 
occurs  in  considerable  quantity  with  the  diabase  at  Silver  Islet  and  Silver  Mountain, 
150  miles  to  the  southwest,  it  would  seem  advisable  to  prospect  these  diabase  areas 
immediatelv  west  of  the  area  for  silver. 


"  See  map  of  Xipigon  Lake  Basin  accompanyin;;  Mer;oir  Xo.  1,  1910.  Grolngical  Survey 
f)f  Canafla,  Ottawa. 
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LOINQUELAC   TO    JliLLlCOl£    AND    Ol^llfNI     BAY 

Hy   A.  (j.   BURROWS 


Introduction 

Till'  writer  was  iii-ii'iulcd  in  .luiir  liilH.  iiy  'I'.  W.  (Jilisoii,  |)cjiul_v  .Minister 
(if  Mines.  t(i  iiiiikc  a  general  oxainiiiiit  ion  nf  an  ai-ea  lyiuf,^  aloiij;  the  Canadian 
N'ortiiern  railway  liotween  T-oiiuuelae  and  .lellieuu  statiiins.  The  west  bonndary 
of  this  area,  winch  is  the  east  liiuuidary  id  ihe  .Nipijion  Forest  Iteserve,  is  about 
'^4  miles  east  of  Lake  Nipif;on.  The  country  is  situated  near  the  lieifjlit  of 
land,  and  is  drained  partly  by  the  waters  llowinL;'  into  l>ake  Superior  and  Lake 
Xipijjon.  anil  partly  by  those  llowinji-  into  .lainc>  bay.  The  examination  was 
mainly  iidendcti  to  impiirc  into  the  |iossil)ilities  of  the  country  for  the  ooeurrence  of 
valuable  minerals,  and  as  a  field  for  the  pro^pei  tor.  The  writer  was  alily  assisted 
during  the  ten  wei'ks  spent  in  the  Held  by  !,'.  II.  Hutchison,  of  the  Siidhiiry 
Miniiig  .School.  T\\(i  wcck^  were  spent  in  exaininint:  the  schistose  area.s  in  the 
vicinity  of  I.oiil;'  lake  and  ^L  Kay  lake,  ami  as  these  bodies  of  water  had  been 
surveyed,  it  was  jiossible  to  locate  fairly  well  any  points  referri'd  to  in  tlie  report. 
It  was  then  thought  advisable  to  make  a  micrometer  and  com])ass  survey  of  the 
routes  tra\ellc(l  to  the  wi'>l  of  Long'  lake,  since  these  were  only  shown  in  a  sketchy 
luaniu'r  lui  the  available  maps,  .loe  l'"ccteau  and  Duncan  l''inlayson  u\'  Longiielac 
M'cre  eni]doyed  as  canoemen  in  this  survey,  and  their  experience  in  looking  up 
trails,  etc..  was  of  great  service. 

.\  micrometer  sui-vc\'  was  made  of  nearlv  the  whole  canoe  route  frcun  llexiltisli 
lake  to  .Tcllicoe;  the  I'oute  from  dcllicoi'  northwesterly  to  the  Sturgeon  ri\er.  which 
was  followed  ti[)stream  to  its  headwaters:  the  route  from  the  u|iper  Stuigeoii 
to  Wintering  lake  o\ei-  the  height  of  laml.  and  fiMiii  Wintering  lake  to  the  Knglisli 
river  by   way  of   Little    Long   lake. 

Early  Exploration   in  the  Area 

The  lirst  report  on  this  area  was  made  in  18(0  bv  liol)ert  Bell"  for  the 
(Jeologieal  Survey  of  Canada.  Surveys  were  made  of  McKay  lake,  the  route  from 
this  lake  to  Long  lake.  Long  lake,  and  the  route  northerly  to  Devilfish  lake.  Bell 
described  the  geology  along  the  route  and  nu'ntioned  the  possible  economic  resources. 

Iv  A'.  Xeelands."  who  was  a  geologist  with  one  of  the  exploration  parties  sent 
out  by  the  Ontario  fio\ernnient  in  ITIOO,  described  the  geology  of  the  country 
i-ouiid  the  north  part  of  ilcKay  lake  and  the  jiortage  route  to  Tiong  lake,  anil 
also  that  of  the  lower  part  of  Little  Long  Lake  river. 

'  This  Jiaiiip,  like  otliors,  has  born  f;ivoii  to  spveial  lakes  in  Ontario.  In  this  vcilumo.  for 
oxaniplo,  Limn  lake  near  Sinllniry,  wlloro  a  gold  deposit  has  been  worked  during  recent  years, 
is  described  by  M.  B.  Baker.  Such  duplication  of  names  tends  to  confusion,  but  it  is  difficult 
to  avoid  it,  owing  to  the  large  extent  of  the  territory  endiraced  in  the  Province  of  Ontario, 
and  to  the  fact  that  a  change  in  established  names  is  undesirable. — W.  G.  M. 

-Report,  Geological  Survey  of  Canada,  1S70-71. 

■'  Report  of  Survey  and  Exploration  of  Northern  On.tario,  litOO. 
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A.  L.  Parsons*  in  the  Eleventh  lioport  of  the  Bureau  ot'  Mines  also  described 
the  geolosr\-  of  the  route  from  ileKay  lake  to  Lonir  lake. 

A.   V.   Coleman'  described  the   Xipipron   iron   ramres,   which   he   traced    from 


Post  of  the  HuiImiu's  J^bv  Cuiiniunv,  J^uiig  lake. 


.itf 


Iniliaii!.  at  Loiif^elac  station. 

Lake   Nipijron   to   within   a   few   miles   of   Beatty   lake    (Wawoii;r),   a    few    miles 

*Geolo^-  of  Thunder  Bay-Algoma  Boundary,  17th  Bcp.  Out.  Bur.  Minos,  lilOS. 
'Iron  Ranges  East  of  Lake  Nipigon,  17th  Rep.  Ont.  Bur.  Mines.  lOOS. 
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iiortliwcst  (if  .lilliriic.  'I'lic  «iiinc  iiiitliiii-'  jravc  ;i  viTy  goiUTal  ilescriptioii  of  tli'- 
l^colofiy  of  Liiiiii'  lake  anil  thr  Inm  fninialii ii   I.ittlc  Long  lake. 

No  geoloi^ncal  wurk  liad  liccu  ilmu'  in  ilic  rdiiiitrv  west  of  Littio  Long  laki' 
almost  as  far  as  .Icllicoi'. 

The  gfology  of  llu'  region  to  ilic  west  of  Upper  Sturgeon  river,  exaniineil 
in  lliiM  liv  W.  A.  I'ark>.  is  slioun  on  the  geological  map  of  portions  of  the 
Districts  of  Algonia  ami  'rinimler  Bay,  -No.  iHU.  puhlislieil  hy  the  Geological 
Survey  of  Canada. 

Alfred  W.  (J.  Wilson  made  a  report  on  the  Geology  of  the  Nipigon  Ba.sin. 
Ontario,  in  which  is  included  tiie  geology  of  part  of  the  area  along  the  west  .side 
of  the  map  accompanying  this  report.' 

Drift-covered  Area.s 

.V  con>i(lcral>lc  portion  of  the  area  is  covci'cd  with  drift,  and  a  knowledge 
of  the  geology  is  largely  derived  from  an  examination  of  the  rock.s  which  occur 
along  the  shores  of  lake<  ami  ri\i.'i-s.  .\  great  pai't  of  the  di-jft-covered  portion 
eonsi.sts  of  deposits  of  sand  ami  gra\c'l.  parti<-nlafly  in  the  region  to  the  north- 
west of  Tiiltle  Long  lake,  and  along  the  railway  westward  to  .fellicoe.  Deposits 
of  gra\cl  along  the  railway  lia\e  liei'ii  used  as  hallasi  for  the  roadlied.  Stratilieil 
clay  is  found  aromid  the  north  jiart  of  Long  lake,  and  clay  land  near  the  trading 
posts  has  heeii  utilized  for  farming  purposes  by  officers  of  the  Hudson  Bay  Com- 
pany ami  Kevillon  Freres.  .Stratitied  elay  also  oceur.s  along  the  flaking  Ground 
river  and  Kenogami  (English)  ri\cr.  Back  from  the  river  sandy  and  gravelly 
deposits  ;in'  usually  met  with  in  the  higher  portions;  the  low  flat  muskeg  areas 
are  generally  underlain  hy  (lay.  Oidy  a  very  small  ]iortion  of  the  whole  area  would 
he  suitalile    for  agrictdttiral   juirposes. 

Ulaciatiun  and    Topograph)' 

The  general  contour  (if  the  country  is  that  of  a  peneplain.  Marks  of  intense 
glaciation  are  everywhere  seen  where  the  rocks  are  exposed,  the  fiue-grained  green- 
stones and  slaty  rocks  especially  retaining  the  glacial  markings.  A  general  average 
of  the  strikes  of  glacial  striati(ins  would  be  about  S.W.  One  striking  effect  of 
glacial  scouring  can  lie  seen  on  the  southeast  shore  of  Expansion  lake  on  the 
Sturgeon  river.  Here  the  ice  movement  assisted  by  wave  action,  has  gouged  out 
the  softer  margins  or  ellipses  of  the  pillow  lava,  giving  a  mamillary  character 
to  the  outcrop. 

Viewed  in  a  general  unv  the  area  examined  is  one  of  low  relief,  and  seldom 
are  hills  seen  which  arc  more  than  100  to  1.50  feet  above  the  surrounding  plain. 
Some  of  the  country  round  ilcKay  lake,  and  along  the  shores  of  Long  lake  to  thi- 
south  of  Seven  mile  jioint.  is  rough  and  rugged,  with  clitVs  rising  abrujitly  from 
the  water,  .\ccording  to  Bobert  Bell  the  southerly  jiart  of  Long  lake  is  very  rugged 
and  mountainous,  one  hill  rising  .540  feet  above  the  level.  The  elevation  decreases 
northerly,  and  near  the  north  end  of  the  lake  the"  country  is  rather  low."^ 

"Iron  RaiiRos  of  Nipioou  District,  ISth  Rep.  Out.  Bur.  Mines,  1909. 
'Geological  8uvvry  of  Canada,  Memoir  I,  1910. 
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Tlif  ]pri'\iiiliii.i:  Icvi'l  is  aljoiil  l.noo  to  l.loii  foct  alinM-  tin-  st-a.  'I'lic  railway 
j,'railc  at  I.i'iiu-iiclac  lias  an  cliNatKiii  oT  l.ii;il  I'cct.  (Joiiij:  westward  tliiTc  is  a 
^iradiial  rise,  witli  local  dilViTuiHi's  to  Kct'iiilc.  wliicli  is  1.1  :i.")  feet  aliovf  sea  level, 
and  the  lii^dicst  i)oiiit  aloiifr  the  road  I'loin  Loiifiuelac  to  Jellieoe  (  I.OS-^  feet). 
The  esteiit  of  liie  diift  and  tile  |iaiiiily  of  the  roek  e.\|»)surps  are  shown  hv  the 
.seattered  and  shallow  roek  eiits  hetween  these  stations.  To  the  west  of  Jellieoe 
rock  ex])osnres  are  more  numerous,  ])articiilarly  on  M]i|iroaehinfr  the  area  of 
Kew'eenawan   diahase   near    Lake    X  i|)iir(iii. 

There  is  a  marked  ])arallelism  in  ilie  main  water  counses,  the  general  trend 
•of  whieli  is  northeast  and  southwest.  It  will  lie  noted  on  the  map  that  the  Fpper 
Sturireon  ri\er.  W'interinsr  lake  to  Little  Loiijr  lake.  Loii^r  lake  and  MeKay  lake 
are   nuiudily   |ianilli'l.   iiidicatinir  the   main    xalieys  of  the  area. 


3 


Saiiil  lic;icli  (111  Sand  Lake,  Stuiiioon  livor.  witli  i-liaracteristic  forest  "idwlli. 


Forest 

This  area  is  covered  witli  a  light  growtli  of  timber,  which  is  generally  too 
small  to  be  of  much  value  excojit  as  ])ulpwood.  White  spruce  of  fair  size  is  often 
found  along  the  river  banks  and  low  shores  of  lakes.  Jack  pine  is  very  abundant 
on  the  numerous  sand  and  gravel  stretches,  but  is  usually  rather  small.  Cedar 
is  found  on  some  of  the  rivers  like  the  Sturgeon  and,  where  near  the  railway, 
some  of  it  has  been  utilized  in  construction.  The  other  common  trees  are  poplar, 
balm  of  gilead,  birch  and  balsam. 

Traces  of  old  tires  are  seen  in  many  parts,  while  some  small  areas  around 
Jellieoe  and  on  Gam-shv  lake  have  been  recently  burned  over. 
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Uame  and  Fish 

The  tract,  wliiih  ha#  bei'u  littk-  travelleil  ex(.oi>t  liy  exploratory  ijarties.  ami 
ludiaus  who  make  it  their  hunting  ground,  is  an  ideal  country  for  the  tourist,  as 
game  and  fish  are  abundant.  It  is  now  easy  of  aeeess  since  the  (."anadian  Xorthern 
railway  traverses  it.  aud  numerous  hikes  and  streams  otVer  great  facilities  for 
canoe  travel. 

During  the  exploratory  trip  of  ten  weeks  along  water  routes,  nearly  fifty 
moose  and  caribou  were  observed  by  members  of  the  jiartv.  wliilc  red  deer  are 
also  reported  to  exist. 

Wild  ducks  were  abundant  ou  many  of  the  hikes,  especially  to  the  south  nf 
the  railway  along  the  route  from  Wintering  lake  to  Little  Long  lake.  A  Ihuk 
of  wild  geese  was  also  seeu  on   Wintering  lake. 

The  large  lakes,  like  McKay  and  Long,  abi)iuHl  in  large  lake  truut,  while 
nearly  all  the  lakes  yield  abundant  jiike  and  pickerel.  Brook  trout  are  caught 
on  several  streams  in  the  vicinity  of  Long  lake,  particularly  at  the  first  falls  on 
the  English  river  below  the  lake,  and  on  Devilfish  river.  Whitefish  are  also  netted 
by  the  Indians. 

Geology 

SLiice  this  examination  was  largely  of  an  exploratory  nature,  no  attemjjt  wa* 
made  to  map  areas  in  detail.  However,  the  canoe  routes  and  a  section  along  the 
railway  gave  a  general  idea  as  to  the  geological  character  and  distrilnition  of  the 
rocks.  It  was  found  that  the  southern  part  of  the  area  included  in  the  accomjjany- 
ing  map  is  composed  of  granite,  with  some  gneiss  of  varied  colour  and  structure, 
exposures  being  seen  on  McKay.  Long  and  Wintering  lakes,  and  the  series  of 
lakes  from  Wintering  to  the  headwaters  of  the  Sturgeon  river.  On  McKay  lake 
the  granite  is  largely  in  the  form  of  dikes  or  small  masses  intruding  the  mica 
schist,  but  is  in  considerable  volume  in  the  southwest  part  of  the  lake.  The  same 
condition  was  observed  on  Long  lake,  about  l-"i  miles  from  the  north  end,  where 
for  a  distance  of  two  miles,  there  arc  numerous  exposures  of  dikes  and  large 
masses  of  granite  in  the  mica  schist,  while  to  the  south  of  this  zone  the  granite 
occurs  in  large  volume.  The  country  along  the  water  nmlc  to  the  north  oi' 
Wintering  lake  is  covered  with  drift,  and  no  rock  is  observed  until  the  head  of 
Little  Long  lake  is  reached,  where  the  rock  is  a  hornblende  schist.  However, 
on  the  Upper  Sturgeon  river  farther  west,  garnetiferous  biotite  schist,  similar  to 
that  on  McKay  and  Long  lakes,  outcrops ;  consequently  it  is  evident  that  all  across 
this  area  the  granites  are  flanked  to  the  north  by  garnetiferous  mica  schist.  This 
mica  schist,  descriljed  by  Bell  in  1870  as  "tender  gray  mica  schist,"  is  .succeeded 
on  Long  lake  and  other  lakes  by  other  schistose  rocks,  many  of  which  give  distinct 
evidence  of  being  of  sedimentary  origin. 

To  the  north  of  the  gray  mica  schist  on  Long  lake,  there  are  bands  of  coarse- 
or  fine-grained  hornblende  schist,  fine-grained  mica  schists,  quartzose  schists,  ash- 
lik(5  rocks,  agglomerates,  altered  diaba.«c,  thin  betls  of  Iron  formation,  and 
amygdaloidal  and  other  basic  igneous  rocks,  as  far  as  Seven  ilile  point.  Since 
all  these  rocks  are  quite  schistose  aud  have  more  or  less  uniform  strike  and  dip,  it 
is  impossible  to  make  any  separation  into  distinct  geological  grou])s.     They  appear 
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111  liiiiii  jtail  iif  iiiu'  fieological  .sorics.  Somewhat  similar  tyiics  of  rocks  arc  seen 
lartlicr  west  mi  Lililc  l.diii:'  lake,  anil  also  in  the  area  ariiunil  .lellicoi'  On 
Little  Lon;;  lake  there  arc  proniiiicnl  aii<l  ((ossiiily  im|)ortant  bands  ol'  jaspilyte 
or  Iron  formation,  and  line-^'raineil  pillow  lavas  and  altered  diabase  in  large  volume, 
which  lie  to  till'  north  of  the  hornhlcndic  and  micaceous  schists.  A  larf^c  area 
of  jiranite.  later  in  a;:e  than  these  schists,  extends  southward  on  Tvont:  lake  lo 
Seven  J[ile  point  and  westward  to  near  the  northeast  end  of  Little  Lonj;  lake, 
so  that  more  of  ihe  li'im  formation  and  lavas  have  been  preserved  on  Little  Long 
lake  than  on  Long  lake.  On  the  Ippcr  Sturgeon  river,  besides  the  bands  of 
mica  schist,  there  are  outcro|is  of  banded  (|uartzose  schists  which  are  of  sedi- 
mentary formation.  Farther  north,  on  Partridge  lake,  banded  cherty  rocks  occur 
along  the  south  .shore,  and  lavas  along  the  north  shore. 

South  and   west  of  Jcllicoe  there  are  exposures  of  pillow  lavas  and  other 
volcanics,  while  directly    north   of  this  station   at    Oxaline  lake  there  is  a  broad 


Photomicrograpli  of  greywacke,  south  sliorc  of 
Oxaliiio  lako.     MasT'fifiitio"  20. 

hand  of  fragmontal  rock,  much  of  which  shows  banding  into  coarse  and  fine 
material  like  grcywacke.  It  is  apparent  that  in  the  area  from  Jellicoe  to  Long 
lake,  thoiv  is  a  great  similariiy  in  the  schistose  rocks,  and  that  much  of  these  is 
fragmental.  Whether  most  of  this  fragmental  material  can  be  classed  as  volcanic 
in  origin  (ash,  tuiVs,  agglomerates,  etc.)  or  whether  it  may  have  been  deposited 
as  detritus  by  the  weathering  and  erosion  of  other  rocks,  the  writer  is  not  able 
to  state.  It  is  apparent  that  igneous  and  fragmental  rocks  are  everywhere  inter- 
mingled, and  it  would  be  extremely  ditlicnlt  to  se]iarate  them  even  if  the  separation 
were  of  any  economic  importance. 

Outcrops  of  conglomerate,  in  which  there  is  a  great  variety  of  rounded  pebbles, 
including  granite,  porphyry,  gneiss,  greenstone,  jasper,  cpiartz,  etc..  occur  on 
Beatty  lake  (Wawong).  This  conglomerate  is  clearly  formed  from  material  derived 
from  weathered  and  eroded  older  rocks,  and  is  not  of  volcanic  origin.  The  latter 
origin  might  be  suggested  for  some  at  least  of  the  immense  volume  of  fine-grained 
fraLrmentals   with   the   lavas  mentioned    above. 
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Lai-rextiax  (,  ? )   

Iiitrusirc  Contact. 
Kkkwatix    


.  Conglomerate,  aikose. 

(^ Lower  lluronian  of  Coli'iujui  uiul 
A.  W.  G.  Wilson.) 
.  (ir:iiiites.  ynoissi'S.  jiogmatitps. 


.  Ctroenstone,  green  schists,  mica  sehists,  hornblende 
sehists.  iron  formation,  ash  rocks,  agglomerates, 
grevwack^,  slate. 


K:i]iiil-  mill    l':ill>   dm    u|.[.i't    puit    n1'   Srur;;e(Hi    ri\( 


Keewatin 

From  n  i-iiiiipiirisnii  witli  the  ui'ccnstdncs.  iirci'ii  scliist  ami  assdciatcil  rucks 
in  other  parts  of  northern  Ontario  wiiich  have  licen  ma))])C(l  witli  tlic  Keewatin. 
it  i.s  prohahle  that  similar  rocks  in  this  area  are  of  tlie  same  ajic  If  the  altereil 
iffneoii.s  rocki!.  .such  as  lavas  of  hotli  ]iillo\v  ami  miii-iiill<j\\  structure,  altered 
(liaha.ses  and  otlier  roeks,  are  Keewatin.  it  is  also  likely  that  the  jjreat  a.sseinlda^^e 
of  seilimeiitarv  roeks  whieh  oeeur  in  llii>  area  aic  of  the  same  relative  a<re.  The.se 
sedimentarv  roek.s  are  everywhere   intcrmin.u'leil   or   iiiterhamlcil    with   the  lavas. 

The  lava.s  are  ^^reatly  altcrc(l.  althnnu:li  ihc  pillow  sti'iu-ture  is  well  (ireserved 
in  many  ])laees.  A  si)eeimen  of  pillow  lava  from  one  mile  west  of  Laiiumuir 
station  is  dark  greenish  in  eolmir.  and  has  a  clayey  odour.  T'nder  the  microscope 
it  proves  to  he  greatly  .iltcrcd.  ^Iiowin^;  secondary  feldspar  (alliiic).  hoi-nlilcnde. 
chlorite,  ealcite  and  iron  ore. 


1917 


Longfuelac  to  Jellicoe  and  Orient  Bay 


2^?^ 


A  luck  "liiili  ri'rciiililcs  .1  iliiiliiisc  iicciirs  (III  till'  .-(iiitli  sliori'  of  Little  Lou;;- 
lake,  oppoi-itc  l/aiiL^iimir  statii'ii.  I'liiiiioihisc  t'cl(lsj)ar  crystals,  greatly  fractured. 
alonn-  with  i|iiartz  ami  a  lii^'li  ]icrcciiiaf.fc  cij'  ciildrite.  are  rec(i>riii/.c(l  in  tliin  section. 
This  rock  is  likely  a  coarse  jiiiasc  of  the  iinc  |ireviously  nieiitioiicil.  An  aniygda- 
loidal  lava  occurs  a  mile  west  at  the  main  narrows.  Aniygdaloiilal  rocks  are 
also  seen  in  nlher  parts  <ir  the  area.  One  such  occurrence  i>  nn  tin'  west  shore 
of  Lonj;-  lake,  ahont  one  niile  southwest  oT  Se\cn  Mile  point.  On  a  bare  rocky 
island   near  tli<'  north   shore  of  Expansion   lake  on   the  Stnrjieon   river,   there  is  a 
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V\\\\\  ot'  Y'M'i  of  west  shine  of  Lonj^  l;iko.  showing  a  section  of  Kcewatin  srliisls  iiitnnlo<l  liy 
tVlrlspar  porpliyiy  ami  (luartz  dialtaso. 

liglit  iiToi'iiisIi  ain\\u"'laloi(lal  rock  wliit-h  sliows  allt'i'ml  ])Iu'norrvsts  of  feldspar  and 
amyji'dulos  of  quartz.  Tliis  rock  is  a  iiioi'c  arid  typr  \\{  aiiiy^dalniilal  nx-k  tlian 
that  usually  seen. 

(Jood  exposures  of  greenstone  dl'  the  pillow  lava  tyi)e  eau  be  seen  in  the  ruek 
cuts  nortlieast  of  Parti'iilge  lake.  The  rock  has  lieen  much  fraeturetl  and  eemented 
with  veinlel-  d'  calcite  and  (piarlz.  Similar  rncks  necur  a  mile  w?st  of  Jellicoe 
station. 
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Half  a  mile  cast  of  Expansion  lake  on  the  Sturgeon  river,  there  is  a  light 
greenish  altered  igneous  roek  wliieh  shows  laths  of  alliite.  grains  of  quartz  anil 
ragged  masses  of  chlorite.  The  alteration  has  jtrcilialily  lieeii  from  a  Kccwatin 
<)uartz  diorite. 

LOHK  Lake 

The  exposures  of  dark  coloured  schists  to  tlic  southwest  of  Seven  Mile  point. 
Long  lake,  indicate  an  assemhlage  of  rocks  of  ditrcrent  character,  hut  all  having 
«  schistose  structure  with  strike  from  east-west  to  northeast-southwest.  Some  of 
these  rocks  arc  clearly  of  igneous  origin,  such  as  the  aniygdaloidal  lavas  and 
schistose  greenstones,  but  others  arc  as  distinctly  of  sedimentary  origin,  since  well- 
defined  banding  and  sedimentation  are  in  evidence.  The  origin  of  otlicr  rocks 
is  not  so  clear.  Much  of  the  schist  is  micaceous  or  horid)lendir.  particularly 
farther  to  the  southwest.  The  mica  schist  varies  in  colour  from  a  black  glistening 
rock  with  over  50  per  cent,  of  biotitc  to  a  light-gray  quartzitic  rock  with 
.scattered  flakes  of  biotite.  Tlie  mica  sdiist  uhiili  occurs  immediately  north 
of  the  main  granite  outcrop,  and  is  cut  h\  numerous  dikes  of  granite  or 
pegmatite,  is  granular  in  character,  weathering  rusty  brown,  and  is  often  garneti- 
ferous.  This  mica  schist  may  have  resulted  fnmi  thi'  nietainorphism  of  an  impure 
sandstone.  On  the  east  shore  of  Long  lake.  oiJiiositc  the  third  island,  there  is  a 
light-coloured  quartzitic  looking  rock,  in  wliich  glistening  scales  of  biotite  are 
recognized.  T'nder  the  microsc()])e  the  rock  lias  a  greywacke  structure,  sliowing 
grains  of  quartz,  fragments  of  feldspar  (])lagioclase  and  orthoclase).  mica  flakes, 
and  a  few  fragments  of  basic  igneous  rocks.  Tnfcrbaiided  with  tlic  micaceous 
>;chist.  there  arc  coarse  and  fine  glistening  hornbicinlc  schists  which  may  have 
resulted  from  the  alteration  of  igneous  rocks.  These  schists  ar^  largely  composed 
■of  greenish  hornblende  and  quartz. 

On  the  west  shore  of  Long  lake  opposite  the  third  island  tlicrc  arc  rocks, 
some  of  which  are  evidently  of  a  ]iyroclastic  character,  occurring  along  a  narrow 
deep  bav  stretching  to  the  iiortli,  and  also  along  the  main  sliore  of  the  lake  to  the 
north  and  south.  Among  these  rocks  are  asli-coloured.  fine-grained  sediments,  and 
coarser  volcanic  .conglomerate  sliowing  angular  and  rounded  fraginents  (d'  light- 
coloured  volcanics  and  other  igneous  rocks,  together  with  liaiidcd  slaty  rocks 
evidently  from  some  older  fragmentals. 

A  sample  of  the  fine-grained  material  lia\ ing  the  apjicaraiuc  of  an  ash  shows 
under  the  microscope  alnindant  fragments  of  orthoclase  and  plagiodase  and  quartz, 
■with  the  feldspars  much  more  numerous  than  the  quartz,  in  a  fine  matrix  of 
chlorite,  kaolin,  feldspar  and  quartz.  At  the  north  end  of  tlie  narrow  deep  bay 
there  are  some  narrow  hands  cd'  niagiictite,  one-eiglith  to  one-quartci'  of  an  inch 
in  thickness,  but  of  no  great  length,  iiitcrbanded  with  a  fragiiiental  rock  sonic- 
wiiat  like  the  one  previously  described.  It  contains  numerous  (piartz  and  feldsjiar 
fragments  in  a  fine  groundmass  with  biotite,  calcite  and  splicnc.  These  rocks  are 
intruded  by  narrow  dikes  of  whitish  feldspar  porphyry  and  quite  fresh  quartz 
<liabase.  Farther  south  along  the  shore,  some  isolated  bomb-like  inclusions  in 
the  fragmental  rock  were  recognized. 
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McKay   l.akc 

l''iiU'-;:rMiiiril  iiiiiM  anil  hiprnlilciiilc  .■■rlii>ts  :il~ii  ncctii'  nii  llir  imiiliwust  shore  of 
McKay  lake,  wliilc  aloii;;-  tlu'  soutlu'asi  sliore  l)iotite  schist  carrying  garnets  is 
])r()niiiuMit.  Aliiiiil  nnc  mile  southwest  i>(  Yankee  hay  on  the  hike,  tlierc  is  a 
(lark  schist  uhirh  A.  L.  I'arsdMs  (iescrii)es  as  a  mica  schist  containing  (|iiartz  anil 
orthoclasc,  the  grains  n|'  wiiidi  minerals  arc  siu  Tdiimlrd  iw  nearlv  sniTouiiih'(l  liv 
small   flakes  of  hiotite.      A    I'eu    minnte  iiarncl~   ucie  alsu   rectignized. 

I'  iJttle- Lont;' Lake 

^lica  anil  Imrnblende  schists  similar  to  those  dcscrilied  mi  fjong  lake  and 
^Ii  Kav  lake  mriir  ncai-  the  <iinth  end  of  the  southwest  arm  id'  liittle  Lonji  lake. 
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A^;>;lonu'iati'    mi    west    sliurc    nf    Lmi};    lake.   (iii|ii).sih'    Tliiril    islaiul. 

One  mih'  farther  northeast  the  schists  are  distinctly  Ijanded  and  of  a  slate-greywacke 
type.  They  strike  nearly  cast  and  west,  and  dip  nearly  vertically.  These  rocks. 
which  arc  silicious.  mntain  siattered  tlakes  of  mii-a.  and  can  he.  traced  to  the  north- 
cast  end  of  this  arm,  wlierc  crtimjded  greenish  and  rusty  weathering  hands  showing 
crcnulations  and  containing  nnuh  carhonate  are  seen  on  a  ]ii)int  on  the  west  side 
of  thi^  lake.  This  i-nck  is  prnhalilN  nl'  \iilcanic  origin.  Directly  north  of  this 
at  the  main  narrows  the  rmk--  are  igneous,  showing  pillow-la\a  structure  and 
amygdulcs. 

On  the  south  shore  of  the  southwest  arm  of  Little  Long  lake  there  is  a 
coarse-grained  basic  rock  which  is  shown  by  microscopic  examination  to  he  an 
augite  lamprophyre:  some  of  the  idienocrysts  are  fairly  well  iireservcd,  hut  others 
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Cam[i  on  Little  Lniitr  lake. 


)Sp(limfiitarv  rotk  on  west  shore  of  southwest  iiini  of  Little  Lnn^  l;il<i 
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ari'  iillc'ii'd  ((I  Liriuips  uT  lioriililciidc  iu'imIIcs.  SrcdiicLiry  IVIilspiir  ami  i-arlHuuitf 
(icciir  ill  tlir  ;ji(uiiiilinass.  Similar  rock  (ic-ciirs  a  milr  sdiitlicast  of  ilic  main 
imrrows  of  tiiis  lal\r.  'I'his  nick  i<  in  Ilic  I'drm  of  a  iliUi'  iiittiiii.'  hIiIit  Krrwatiii 
scliists. 

Tlie  clt'srri|il  mil  cil'  ihc  mica.  Iininlilciiilc  ami  (|iiart/;iisc  si-liists  mi  l,(in;i'  ami 
Lilllc  Long  lakes  is  >iiiiilar  In  lliat  ni  sclii>tiisc  rcick>  in  the  Knwkasli  (ioM  Area 
wliicli  P.  E.  IIo]ikiiis  lias  caiK'd  tlu'  Marshall   Lake  serii-s.' 

Lawsoii's  doscri]itioii  of  the  ('oiicliithiii:.;'  sorii's"  in  the  llainy  lake  an^a  i> 
siinilai'  tn  that  nf  ilir  mira,  linriihlrmlr  ami  i|iiartzosi'  schists  on  Luno-  uml  Little 
Lonj;'  lakes.  Coleman  in  ilescriliiii<;'  the  uiay  schists  on  Loni,^  lake  mentions  llicir 
great  rcscnihlance  to   the  (duchichinL;   of   l{;iin\    lake   region.'" 

The  age  rclatiiinshi[i  hctwecii  the  mica  ami  (iiiartzo.se  schists  of  .sedimentarv 
origin  and  the  ])illo\v  lavas  and  other  igneous  rocks  is  not  known.  For  the  most 
part  the  sedimentary  rocks  stan<l  so  nearly  in  a  vertical  attitude  that  their  relation- 
ships cannot  he  determined.  It  seems  advisahle  to  group  all  these  rocks  with  the 
Kcewatin  until  infnrmation  is  axaihiMc  \n  show  that  the  ~e(linieiiiary  mck.-  may 
possihly   he  nlder  lliaii    the   lavas. 

Iron  Formation 

Iron  formation  occurs  in  several  parts  of  the  area.  \t  the  first  two  portages  on 
tlic  stream  ahovc  Upper  Devillish  lake  there  is  a  sti'ong  local  attraction,  and  at 
two  places  where  the  rock  outcrops  handed  maenctite  and  >ilica  were  oliM'r\<'d. 
The  hands  of  ipdii  ore  are  thin,  and  at  the  present  time  are  not  of  economic 
importance.  The  rock  associated  with  the  handed  iron  formation  is  silicious. 
whitish  ami  ru>ty  weathering  in  ]ilaccs. 

Tlu'  largest  showings  of  Iron  formation  are  those  at  the  west  end  of  the 
west  arm  of  Little  T^ong  lake.,  and  these  have  hcen  descrihed  hy  A.  1*.  Coleman 
in  a  report  on  the  Iron  Ranges  of  Xipigon  District."  There  is  strong  local 
attraction  all  along  the  shore  (d'  this  part  of  the  hike,  while  the  hot  showings  of 
the  formation  arc  on  a  large  island,  a  dc-cri]itioii  of  which  is  given  hy  Coleman 
as  follows : 

The  most  iiii|imtaiit  cmlcriip  is  at  the  casl  oml  ef  a  laijic  islainl  im-iiKlcil  in  A.I..  Hit, 
where  stripjiiiij;-  iliscloses  a  width  of  1'4  vanls  of  iron  formation  intormixed  willi  seliist, 
some  of  tlio  lianils  almost  heavy  onousli  foi  lie  mo.  The  colors  at  this  strippin;;'  are  ^vny 
anil  Mack,  and  there  is  mafjnotite  ciuniiih  to  make  the  ordinary  compass  useless,  so  that 
llio  dial  compass  was  resorted  to:  Imt  much  of  the  material  gives  a  red  powder,  when 
jxainded.  showing  the  presence  of  hematite  also.  Another  strip]iin^;'  a  short  distanee 
west  shows  40  yards  of  surface,  made  up  of  i-erv  lean  iron  formatimi,  without  schist,  and 
cnnlaininf;  some  dull  reil  jasper.     The  iron  mineral  here  seems  to  lie  mainly  hematite.     .     .     . 

The  iron-liearing  hands  are  associated  with  greenish  si-hist  and  rustv  weathering 
.\rkose-like  hands.  On  the  mainland  west  id'  the  island  there  are  streaks  of 
iron  ore  interhanded  with  eoar.«e  and  line  sedimentary  hands  like  grit  and  sl,>te. 

Other  hands  of  Iron  formation  occur  on  the  south  shore  of  the  hay  to  the 
south  of  the  entrance  to  the  west   arm   where   the   local   attraction    is   sti'on<:. 
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A  few  thin  bands  of  magnotite  were  observed  along  the  shore  of  a  deep  hay 
on  the  west  side  of  Long  lake  opposite  the  third  island. 

Coleraau'"  also  refers  to  an  iron  range  to  the  soutli  id'  r.aitK'  l>laii(l  lake 
(Partridge  lake)  where  there  are  hands  of  sugary  silica  with  a  little  niagnetiti- 
striking  east  and  west  and  occurring  with  green  schist.  These  hands  are  reported 
to  be  of  no  economic  importance.  Hands  of  impure  magnetite  an  inch  in  width  are 
found  in  a  few  places,  but  most  of  the  -iliia  i-  almost  devoid  oL'  ore. 

Full  accounts  of  the  iron   ranges   to  tlie  east   of    Lake    Xipigon    are   given   liy 
Coleman  in  his  reports  on  this  area. 

Laurentian 

The  rocks  included  in  this  .system  are  granites,  gneisses  and  pegmatites;  of 
these  the  granites  occur  in  greatest  volume,  and  are  generally  of  a  reddi.sh  or 
grayish  biotite  variety,  although  hornblende  \aricties  are  rre(iui'ntly  seen.  Out- 
crops of  reddish  biotite  granite  are  frecpient  along  the  west  shore  of  Long  lake  as 
far  south  as  Seven  Mile  point.  Similar  rocks  with  gneiss  occur  at  points  between 
Long  lake  and  Devilfish  lake.  On  the  southwest  bay  of  the  latter  lake  piidv 
granites  predominate  with  quartz,  orthoclase.  plagioclase  anil  liiotit(\  On  the 
same  bay  there  are  outcrops  of  mica  gneiss. 

On  Long  lake,  about  16  miles  southwest  fi-om  the  railway,  rocks  of  a  granitic 
character  with  some  gneiss  stretch  far  to  the  south.  Jnchidcil  in  the  granites 
and  gneisses  are  pegmatites  showing  coar.-c  cry>tallization  of  (|\iartz.  feld>]>ar 
and  mica. 

On  the  east  end  of  ^lud  lake,  northwest  of  McKay  lake,  there  is  a  coarse 
red  granite  compo.sed  of  quartz,  orthoclase  and  hornblende.  To  tlie  west  of  Long 
lake  along  the  railway  there  is  a  dark  gray  granite,  gneissoid  in  ]).art.  It  contains 
both  mica  and  hornblende  and  a  little  augite.  also  quartz,  microcline  and  plagio- 
clase,. with  a  few  minor  minerals  like  afiatitc.  The  name  graiiodiiiritc  might  he 
more  properly  applied  to  this  rock. 

A  gray  granite  from  the  shore  of  Seili;e  lake  contains  liotli  hiolitc  and  mus- 
covite  with  the  quartz  and  gray  feldspar. 

Some  of  the  pegmatite  dikes  which  nw  very  plentiful  along  the  east  shore 
of  McKay  lake,  contain  crystals  of  l'elds)jar  up  to  two  incites  in  length,  which  with 
quartz  make  up  most  of  the  rock.     ^lu>co\iie  and  liiotite  occni'  in  small  Hakes. 

The  name  "Laurentian"'  has  been  apjjlicd  to  the  granites,  gneisses  and  acidie 
rocks  by  various  writers  describing  the  rocks  of  this  and  surrounding  areas, 
and,  until  the  actual  relationship  to  other  rocks  latir  than  the  Keewatin  is  known, 
the  term  is  appropriate.  A  series  of  schisto.se  conglotnerates,  now  highly  inclined, 
lying  to  the  east  of  Lake  Nipigon  and  near  the  Sturgeon  river,  has  been  mapjwd 
by  Coleman  and  Wilson  as  Lower  lluronian.  In  a  later  re]iort  Coleman  suggests 
the  similarity  of  this  coiigloineratc  to  the  Sudlmiy  >eries  at  .'■indbniy  and  the 
Timiskaming  series  at  Cobalt  and  Porcupine.  The  gi-anites  liaM'  not  been  found 
in  contact  with  this  series,  and  as  the  conglomerate  series  is  highly  schistose  and 
similar  in  this  respect  to  the  Keewatin,  it  is  possililc  that  some  of  the  fresh  and 

'=Rep.  Ont.  Bur.  Mines,  Vol.  XVII,  1908,  pp.  1.53-4. 


1917  Longuelac  to  Jcllicoe  and  Orient  liay  241 

massive  gruiiili's  aru  really  later  in  age  than  the  scries  mapiieil  by  luli'inaii  and 
\\'ils(iii  as  Lower  1 1  uniiiiaii.  ami  accordingly  may  be  equivalent  to  the  Algoman 
granite  in  other  areas. 

Conjilomeratc  (Timiskaminji:  ?) 

There  is  a  series  of  conglcinierate  and  associated  arkosc'  on  Beatty  lake 
(Wawoiig)  which  A.  1'.  Coh'nian  has  classilied  as  Lower  Huronian."  This  con- 
glomerate contains  minierous  well-rdiinded  i)el)lples  and  houldcrs  of  granite,  por- 
phyry, jasper,  greenstone,  etc..  an<l  is  clearly  a  sedimentary  deposit  resulting  from 
an  accumnlatioii  of  liroken-down  and  water-worn  fragments  of  older  rocks.  No 
contact  was  observed  with  the  greenstones  and  green  schists  which  also  occur  on 
this  lake,  but  the  greenstones  are  probably  the  older  rocks.  The  presence  of  the 
jasper  pebbles  in  the  conglomerate  suggests  that  these  may  have  come  from  the 
Kcewatin  jaspilyte  formation,  which  occurs  in  large  volume  in  nearby  areas. 
CJoleman  traced  the  conglomerale  eastward  from  Lake  Xipigon  to  Beatty  lake,  a 
distance  of  about  la  miles.  In  a  later  report  Coleman  suggests  the  possible 
relationship  of  the  conglomerate  aiul  arkose  to  the  Sudbury  series  at  Sudbury 
and  the  Tiiuiskaming  scries  at  C'oljalt."  The  writer  noted  the  resemblance  of 
this  schistose  conglomerate,  standing  at  a  high  angle,  to  the  conglomerate  in  tlie 
Kirkland  lake  and  Porcupine  areas,  and  suggests,  like  roleman,  that  this  may  bo 
(•(luivalent  to  the  Tiniiskaming  or  Sudbury  scries  farther  east.  Since,  however, 
no  contacts  liavi'  been  re])orted  between  the  coiiglnmcratf  and  Kecwatin  lavas,  the 
age  relationshi])  of  these  rocks   is   not   yet   proved. 

Both  series  of  I'oeks  have  been  subjected  to  extreme  nietanioriilusm  and  show 
schistose  structure.  The  country  is  greatly  covered  with  drift,  which  obscures 
the  relationship.  Coleman  suggests  that  the  narrow  band  of  conglomerate  scattered 
over  cousideralde  length  and  breadth  may  represent  .synclinal  folds  in  the  Keewatiu 
preserved  from  destruction  due  to  erosive  agencies.  The  conglomerate  is  very 
much  more  metamorphosed  than  the  granite  which  occurs  in  large  volume  some 
miles  south  and  which  has  been  niap|ic(l  as  I.aurcntian  bv  several  observers,  but 
may  be  of  Algoman  age. 

Acidic  Dikes  Intrusive  into  the  Kee\vatin 

Light-coloured  dike  rocks  of  a  ]iorphyritic  character  were  observed  at  only  a 
few  places.  On  the  west  shore  of  Tiong  lake,  opposite  the  third  island,  there  arc 
a  number  of  whitish  weathering  dikes  whicli  are  in  marked  contrast  with  tli" 
dark-coloured  schists.  Consjiicuous  phenocrysts  of  gray  felds])ar,  showing  albit'j 
aiul  Carlsbad  twinning,  occur  in  the  fine-grained  groundmass  of  the  porphyry.  The 
rock  is  intersected  by  numerous  ijuartz  veinlets  an  inch  or  so  in  width.  Xear 
the  contact  with  the  older  rocks  .-iome  quartz  veins  are  found,  but,  although  pro- 
mising in  appearance,  no  gold  was  found  on  assay  of  a  sample  of  quartz  and 
schist.  A  similar  dike  rock  of  a  reddish  colour  was  seen  at  the  south  end  of 
island  Xo.  1. 

'^Iroii  Raiiso.';  Ea.st  of  Lake  Nipigoii.  Rep.  Out.  Bur.  Mines.  Vol.  XVII.  190.'*.  p.  142. 
"  The  pro-Camlirian  Rocks  Xoith  of  Lake  Huron,  Rep.  Ont.  Bur.  Mines,  Vol.  XXIII,  1914, 
p.  230. 
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At  the  north  t>iul  of  Loiijr  hiko,  and  jii?:!  wi-st  of  the  railway  station,  there 
is  a  line-irrained.  rciklish.  aeitlie  ilike  roek  that  intrudes  a  (Uirk  green isli-grav 
amphiholite,  fragments  of  which  occur  in  the  dike.  There  are  some  quartz  veinlets 
in  the  dike  containing  copj)er  pyrites  whiih  have  attracted  tlie  attention  of 
prospectors. 

A  few  felsitic  dikes  occur  just  west  of  Kinghorn  station. 

One  mile  west  of  Jellicoe  there  is  an  interesting  narrow  dike,  about  a  foot  in 
width,  which  intrudes  Keewatin  pillow  lava.  Fnder  tlie  microscope  it  jiroves 
to  be  an  albite  porphyry  siiowing  phenocrysts  of  albite  in  a  liiie-grained  ground- 
ma.ss  of  similar  material  with  grains  of  caU-ite.  'mm  pyrites  and  ]ivrrhotite.  The 
dike  contains  veinlets  of  quartz,  and  in  or  near  the  quartz  there  are  needles  of 
black  tourmaline  and  prismatic  crystals  of  arsenopyrite.  The  dike  lotk  with 
qxiartz  veinlets  gave  on  assay  no  gold. 

Keweenawan  (?) 

Narrow  dikes  of  fresh  diabase  occur  iu  many  parts  of  tlie  area,  i-'roni  tiieir 
fresh  appearance  and  the  fact  that  they  intrude  the  rocks  with  which  they  are 
found  in  contact,  they  are  presumed  to  be  the  youngest  in  the  area.  Xo  large 
areas  of  dial)ase,  like  those  around  Lake  Xipigon,  were  .seen  along  tlie  routes  that 
were  travelled,  but  one  area  of  such  diabase  lias  been  reported  by  W.  A.  Parks, 
and  is  shown  in  the  southwest  corner  of  the  map  on  Parks  lake,  southeast  of 
Lake  Xipigon.  Tiiere  are  .several  ))rominent  dikes  of  diabase  on  McKay  lake  and 
Long  lake.  One  of  these  cuts  a  series  of  fragmeutal  rocks  on  tlie  west  shore  of 
Long  lake  opposite  the  third  island.  It  is  coarse-grained,  and  microscopic  study 
proves  it  to  be  a  quartz  diabase,  consi.sting  of  plagioclase.  aiigitc  and  interstitial 
(juartz  with  minor  accessories. 

On  the  south  shore  of  the  west  liay  of  Little  Long  lake  there  is  a  fresh 
hornblende  diabase. 

On  the  northwest  shore  of  Oxaline  lake,  there  is  a  coarse-grained  diabase  in 
which  grains  of  quartz  and  feldspar  can  be  recognized  in  hand  specimens.  The 
mineral  au<;ite  is  ..seen  in  tliin  scctinn.  so  tliat  the  mck  is  jjrobably  a  soincwliat 
acidic  quartz  diabase. 

Xunierous  narrow  dikes  of  diabase  occur  in  tlie  granite  in  tiic  inck  <uts 
along  the  railway  to  tlie  west  of  Ix)nguelac  station. 

Pleistocene 

As  mentioned  previously,  most  of  the  area  is  covered  with  deposits  of  drift, 
consisting  of  sands,  gravels,  clays,  peat  and  moss.  Of  tlicsc  the  sand-gravel  deposits 
greatly  preponderate. 

Stratified  clav  occurs  in  a  low  tbit  mar  the  Hudson  Bay  ('oini)any's  trading 
post  on  the  west  side  of  Long  lake,  while  a  sandy  terrace  is  seen  on  the  east  side 
near  the  post  of  Kevillon  Freres.  Keferring  to  the  deposits  along  Long  lake  and 
Kenogami  river,  Coleman  states :  "  Probably  the  sand  and  clay  terraces  were  made 
when  the  ice  front  stood  not  many  miles  away  to  the  north  at  an  early  stage 
of  lake   Ojil)way;   or   they   may   have   been    formed    in    a    nMimw    l)ay   stretching- 
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Ki'\viTii;i«,'ni   .liiiliusc  uvi'ilyiii"'  Kocwutiii  spliist   with  a  di'vcluiJiin'iit   uT   mialcitc  ami   pri'lmiic 
alnii"-  the  coutuet.     Wanict'oid  statiiin.  Can.   Xor.  vailwav. 


Photomicrogvaph  of  oliviiio  clial>;is('   fidni  tiumol 

soiitli  (if  F:'i'Iof'li.  Can.  Xni.  railway. 

Jlaiiiiififatioii  '20. 
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southward  from  lake  Algonquin."  The  ?anie  author  also  ri-lVis  to  old  lake  ilcposits 
of  sand  and  gravel  on  Little  Long  lake  and  on  Sand  lake  along  the  Sturgeon  river. 
On  the  Upper  Sturgeon  river  a  sand  jdain  indicating  an  old  lake  deposit  was 
ohserved  toward  the  north  end  of  the  long  portage  1".*  miles  helow  Granite  lake. 

Boulder  day  and  esker  ridges  oceur  on  the  summit  j)ortage  from  Making 
Ground  river  to  Mud  lake.  To  the  southwest  of  Little  Long  Inkr  toward  tlie 
Wintering  lake,  there  are  several  esker-like  de])osits  of  sand  and  gravel  on  the 
portages  along  the  river.  To  the  north  of  liankfield.  along  the  eanoe  route  from 
Devilfish  lake  to  Wild  Goose  lake,  there  are  morainie  ridges  of  sand  and  gravel 
eontaining  numerous  small  kettle  lakes.  Mueh  of  the  shores  of  Wild  Goose  lake 
consists  of  boulder  beds  which  may  have  been  deri\('(1  from  morainie  material. 

Hconotnic  Qeolo};.v 

During  the  examination  of  this  area  no  deposits  of  present  economic  value  were 
observed  along  the  routes  travelled.  However,  since  a  large  part  of  the  area 
is  underlain  by  metamorphic  rocks  which  have  been  altered  to  schists,  deposits  of 
importance  may  still  be  found.  One  is  struck,  however,  by  the  scarcity  of  light- 
coloured  intrusive  rocks  of  a  jjorphyritic  character,  such  as  quartz  or  feldspar 
porphyry,  which  are  so  prominent  in  areas  like  Porcupine  and  Kirkland  lake,  and 
which  have  proved  of  importance  for  the  occurrence  of  gold. 

Gold 

There  are  a  great  number  of  white  quartz  veins  in  parts  of  the  area,  especially 
around  McKay  and  Long  lakes,  which  are  of  no  \aluo.  These  are  narrow  and 
of  white  quartz,  nsually  carry  no  metallii-  minerals,  and  are  simply  the  result 
of  the  healing  of  the  cracks  which  have  been  formed  in  the  country  rock. 

Low  values  in  gold  were  obtained  in  samples  taken  from  quartz  veins  in 
rock  cnts  from  Partridge  lake  westward  to  .Tellicoe. 

A  three-inch  stringer  containing  quartz,  specular  iron  ore,  copper  pyrites  and 
iron  pyrites,  from  a  rock  cut  at  mileage  1+5,  near  Kinghorn.  gave  on  assay  $1.20 
in  gold  per  ton. 

In  a  rock  cut  one  mile  to  the  west  of  Jellicoe  there  are  several  lenticular 
masses  of  quartz  in  the  basalt.  One  of  these,  15  inches  in  width,  gave  on  assay 
$4.00  in  gold  per  ton.  A  sample  of  albite  porphyry  with  (piartz,  tourmaline  and 
arsenical  pyrites  from  the  same  rock  cut  gave  no  gold  values  on  assay. 

Several  assays  were  made  from  quartz  veins  and  schist  from  the  north  shore 
of  Hutchison  lake,  at  the  headwaters  of  the  Devilfish  river,  the  highest  value  in 
gold  obtained  being  80  cents  per  ton. 

Gold  values  up  to  $2.00  per  ton  were  obtained  from  specimens  of  quartz, 
schist  and  iron  pyrites  from  the  .shores  of  the  west  arm  of  Little  Long  lake. 

A  property  known  as  the  Edy  claim,  near  the  main  narrows  of  this  lake,  was 
prospected  several  years  ago.  Visible  gold  is  reported  to  have  been  obtained  from 
the  quartz  vein  on  the  shore  of  the  lake.  The  vein  cannot  now  be  .seen,  being 
covered  vrith  sand  and  gravel,  but  chips  frf)m  a  number  of  pieces  of  rusty  f|uart7. 
showing  iron  pyrites  and  tourmaline  gave  on  assay  SO  cents  per  ton   in  gold. 
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Copper  and   AAulybdcnum 

Tlicre  are  some  showings  of  copper  pyrites  in  a  reddish  dike  rock  on  the  nortli 
shore  of  Long  lake  just  west  of  the  station.  Tiiese  have  attracted  the  attention  of 
a  prospector  who  lias  done  some  trenching  and  blasting,  which  showed  up  a  little 
molybdenite  in   addition   to  the  copper  pyrites. 

While  at  Long  lake  the  writer  was  shown  a  fine  sample  of  molybdenite  in  a 
rcddisli  granite  which  was  reported  to  have  come  from  the  soutliwcst  part  of 
Devilfish  lake,  but  no  authentic  information  could  be  obtained  from  the  Indians 
who  brought  the  sample  to  the  trading  post. 

Iron  Ore 

The  most  promising  Iron  formation  is  that  on  the  west  arm  of  Little  Long 
lake  which  has  been  described  by  Coleman,"  but  until  there  is  a  demand  for 
the  low-grade  jaspilyte  iron  ore  of  the  Nipigon  area,  the  deposit  will  not  be  of 
economic  importance. 

Afknowlcdijments 

The  writer  is  greatly  indebted  to  E.  IT.  ^[cLcoil,  manager  of  Ecvillon  Frcres' 
post  at  Longuelac,  for  kindnesses  extended  while  the  party  made  this  place  its 
headquarters. 

Plans  of  railroad  surveys  along  the  route  examined,  furnished  by  the  Canadian 
Northern  railway,  proved  useful  in  the  field  and  also  in  the  compilation  of  the 
mail   (Xo.  26b.)   accompanying  this  report. 


ORIHINT  BAY  TO  JKLLICOE 

Following  are  a  few  notes  embodying  the  results  of  observations  along  tlie 
lino  of  the  Canadian  Xorthern  railway  from  Orient  bay  to  Jellicoe. 

Orient  Bay  station  (elevation  858.66  ft.)  is  at  the  south  end  of  Pijitawabik 
bay,  the  southeasterly  extension  of  Lake  Xipigon.  From  this  station  northerly  as 
far  a?  Fairloch  station  the  route  is  quite  scenic,  since  the  railway  skirts  the  shore 
of  the  bay  with  increasing  elevation  along  the  side  of  a  diabase  ridge,  at  one  place 
passing  through  a  long  tunnel  in  the  diabase.  This  rock,  which  is  of  Keweenawan 
age,  when  examined  under  the  microscope  proves  to  be  olivine-bearing,  showmcr 
the  typical  <iphitic  structure,  with  a  development  of  labradorite  in  augite.  and 
also  numerous  grains  of  olivine. 

On  a  prominent  hill  to  the  east  of  Fairloch  the  Ontario  Government  has 
established  a  lookout  station  in  connection  v\dth  its  fire-ranging  svstem.  To  the 
northeast  of  Fairloch  with  increasing  distance  the  bold  topography  afforded  by  the 
Keweenawan  diabase  gradually  gives  place  to  a  more  rounded  and  flatter  surface 
contour  as  more  of  the  Keewatin  rocks  are  encountered. 


"  Rep.  Ont.  Bur.  Mines.  Vol.  X'VT:!!,  1909,  Pt.  I,  p.  146. 
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Analcitc  and   I'rchnite 

Southwest  v(  Wanii't'ord  jitatioii  Koowatiu  ^rooiislono  outi-ropts,  wliilo  a  few 
yards  from  tlic  station  there  is  a  elill"  i>f  loluiimar  dialiasc  almul  lin  I'cet  hi"h 
overlying  greenstone  sehist  at  a  low  angle. 

Along  the  eoutaet  of  the  diabase  and  seliisi  seeini(lai_\  niiiuials  have  been 
develojXMl.  Dull  white  erystals  of  analeite.  showing  well  develojied  ieositetrahedral 
form,  ooeiir  in  the  decomposed  eontaet  zone.  Some  of  the  analeite  is  also  more 
massive  along  with  a  very  light  greenish  mineral  whieh  E.  Thomson  of  the 
Mineralogical  Department  of  Toronto  University  recognized  umKi  the  microscope 
to  be  the  acid  silicate,  prehnito.     Of  the  two  minerals  the  |irelinitc   is  of  earlier 


]'iyitaw;iliik   l>i(y.   l;ikc   Nijiigoii,  ;is  scfTi    friun   tlic  f'aiiadiau   Xnillii 


litilwav. 


crystallization,  the  analeite  being  isotro])ic.  with  dptiial  aiKnuiilii-.  ami  the  prehnite 
showing  very  brilliant  interference  colours.  An  analysis  i>f  crystals  of  analeite 
made  by  W.  K.  ^IcXeill,  Provincial  As.sayer,  shows  the  following  composition : 
SiO,,  50.98  per  cent.;  Al^Oj,  23.2  per  cent;  Xa„0.  10.42  per  cent.;  CaO,  2.10 
per  cent.;  MgO,  1.10  per  cent.;  IJ.,0,  7.45  per  cent.  This  is  a  very  interesting 
occurrence  of  analeite,  since  the  mineral  has  hitherto  been  rejiorted  in  only  one 
locality  in  the  Province,  namely,  at  Heron  bay.  Lake  Superior,  where  it  occurs 
as  a  constituent  of  a  rare  rock  to  which  Dr.  Coleman  gave  the  name  "heronite." 
Prehnite  is  more  widely  distributed,  having  been  found  along  the  north  shore  of 
Lake  Superior  in  the  copper-bearing  formations. 
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Oiii'-lmir  ii  mill'  I'U.-l  111  \\  aiiii'tuid.  luar  tlic  iTo^.-iii;;  ul  the  lUaikwakT  ri\er^ 
wliiili  llic  railway  now  rmii^lily  follows  as  far  as  Hhu-kwatcr  laki',  the  last  outcn>|)s 
alon;;  llic  railway  of  tlii!  Ki'wcciiawaii  <lial»asi»  sliowiiif,'  vertical  rohiinnar  stnutiire 
are  ol)st'r\cil.  Mcyoiiil  this,  tluTo  an-  Kfcwatiii  fraj;iiiciital  rorks  with  a  ^.'eiK'ral 
strike  ol'  N.  li.")*^'  K.  ami  tli|t  7")'  N.  to  within  a  mile  west  of  T?ear<linore.  where 
tiiere  are  greenstone  schists.  The  rra^iinciital  rmk  roiitains  a  iinnilier  of  (|uartz 
veins  which,  however,  on  assay  contain  no  ;rol<l  values.  .\t  tiie  east  enil  of  the 
silling  at  Heanhiiore  station,  there  is  a  nieilinni-graiiieil  iliahase  rlike  jiroliahly 
of  Keweenawan  age. 

Kast  of  lieanlinore  to  .larkinne,  there  are  only  a  few  ontcro|is  showing  handed 
slaty  rocks  cut  liy  narrow  dialiase  dikes,      lictween  .lackpine  and  Xezali  the  country 


I^liickvvatcr  l;iki'.  iii';u   .Icllirno.     Till'  illiistration  slmws  the  [■oncphiiii  rliaractt'i- 

of  the  oouiitrv. 


is  covered   with   sand  or   nuiskeg.     A   diabase   dike   outcrops  on   the  siding  near 
Xezah  station. 

From  Xezah  to  Blackwater  lake  there  are  oidy  a  few  ontr-rops  of  a  banded 
greywacke-like  rock,  probably   Keewatin  in  age. 

One  mile  west  of  Jellicoe  there  is  a  long  rock  cut  through  an  altered  pillow 
lava  which  contains  whitish  rounded  inclusions  like  spherules.  In  this  rock  there 
are  lenticular  veins  of  quartz  carrying  low  gold  values,  and  a  narrow  dike  of 
albite  porphyry. 

Jellicoe.  altitude  1,082.50  feet,  is  located  on  a  flat  San*!  plaJr.  which  is 
evidently  an  old  lake  deposit  formed   in   Pleistocene  times. 
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GOLD=BEARINQ  VEINS  IN  BENOIT  TOWNSHIP 

Hy  A.  (i.  liLRKOWS 

Benoit  township  is  ou  the  Hue  of  the  Tiniisiianiiiig  and  Northern  Dntario 
railway,  50  miles  northwest  of  Cobalt  and  a  few  miles  northwest  of  the  Kirkland 
Lake  gold  area.  Some  interest  in  the  township  resulted  from  discoveries  of  gold 
during  1916.  Several  quarter  sections  have  been  taken  np  for  homesteads  in  the 
vicinity  of  Bourke  station.  Most  of  the  township  is  drift-covered,  while  the 
northwestern  part  is  largely  sandy.  There  are  a  few  outcrops  of  rock  in  the 
southerly  part  of  the  town>liip.  which  rise  as  low  ridges  in  Ihe  drift. 


V////A  f7ne  or-aioec/  fova  \  ^\    I    .   ,,    , 

tZ:Z^  shpi'oy  fli/Zoiv stnjctt/rtL^--J  Gold  bearing  i/eins 

Plan  of  south  half  of  Benoit  township  showing  geology  and  location  of  gold  veins. 


Cieology 

There  is  little  variation  in  the  rock,  which  for  the  most  part  is  greenstone  of 
Keewatin  age,  often  fine-grained  and  with  pillow-lava  structure.  The  rock  under 
the  microscope  proves  to  have  been  greatly  altered  to  chlorite,  calcite,  alhite  and 
other  secondary  minerals.  A  rock  which  forms  the  hanging-wall  of  the  Wickstead 
quartz  vein  is  a  fine-grained  greenish-black  metabasalt.  Some  very  fine  lath-like 
plagioclase  feldspars  can  be  recognized,  but  these  are  largely  altered  to  chlorite  and 
other  secondary  minerals,  while  the  ferromagnesian  mineral  is  also  altered  to 
chlorite.  Small  patches  of  calcite  are  abundant  as  an  alteration  product.  A 
sample  from  the  pit  on  the  flat  veins  on  the  Skognshi  claim  is  very  similar,  only 
coarser  in  grain. 
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The  jrreciiisli  tiiiiic  of  tlio  basaltic  rook  is  (hic  lo  an  uljuiidaiicc  of  the 
secondary  mineral,  chlorite. 

In  an  exposure  of  rock  on  the  Anderson  fanu,  along  the  creek  near  the 
railway  track  some  of  the  greenstone  has  an  amygdaloidal  texture. 

(iold  i^arin^  Veins 
Anderson  F-"arm 

The  chief  interest  centred  in  a  discovery  of  gold  which  was  made  on  the 
Anderson  farm  by  its  former  owner,  Oscar  Anderson.     This  farm  is  located  in  the 


Quartz  vein  on  Wicksti'ail  claiiii,  Hi'iinit   tciwnsliiji. 


second  concession  of  Benoit,  on  the  south  half  of  lot  0.  The  gold  occurs  in 
the  rusty-weathering  quartz-schist  band  in  the  greenstone.  This  band  strikes 
N.W.  and  S.E.  in  a  low  outcropping  in  a  bend  in  the  White  Clay  river.  Very 
little  work  lias  been  done,  beyond  a  small  amount  of  stripping  with  a  shot  on 
the  showing.  The  question  of  ownership  of  the  farm  became  involved  in  litigation, 
consequently  there  has  been  a  cessation  of  work.  Where  the  stripping  was  done, 
a  hundred  feet  from  the  river,  there  are  several  showings  of  native  gold  in  the 
decomposed  q\iartz-sihist  outero]).     As   far  as  could  be  observed   from  the  small 
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amount  of  exposuro.  the  depoi^it  ha?  the  c-liaractor  of  a  slioar  zone  in  whk'li  thori' 
arc  lenses  of  quartz  along  its  strike:  at  one  point  this  rusty  zone  is  aliout  three 
feet  wide.  Some  of  the  quartz  lenses  are  about  a  foot  in  widih.  Tlu'  roik 
acconipauving  the  quartz  is  irreatly  impregnated  with  iron  pyrites  wliit-h,  on  the 
surface,  is  very  much  oxiilized:  calcitc  is  also  abundant  in  the  rock.  Some  speci- 
mens of  oxidized  uuiterial  showing  coarse  golil  also  contain  a  (hirk  gray  mineral 
with  metallic  lustre,  which  proved  on  testing  to  lie  a  tclluridc  of  gold  and  silver 
with  5t).88  per  cent,  of  gold,  the  mineral  being  jtrobably  pct/.ite. 

Owing  to  the  small  amount  of  work  done  the  ecoiuunic   inipiutanic  of   the 
deposit  is  problematical,  but  the  discovery  is  one  which  warrant-  investigation. 


Flat-lyiiif;  ihuhUpI  quartz  veins  in  gioenstono,  Skognski  ilaini,  Hennit  township. 


W'ickstead  Claim 

The  Wickstead  claim  is  sitnatcd  in  the  first  concession  of  Benoit,  l)eing  the 
N.W.  quarter  of  the  X.  lialf  of  lot  i.  The  vein  strikes  about  X.  25°  E..  and 
occurs  in  greenstone  which  has  a  pillow-lava  structure.  It  dijis  at  a  low  angle 
to  the  west,  varying  from  about  45°  to  nearly  horizontal,  and  has  been  exposed 
by  trenching  for  about  210  feet.  It  is  a  quite  distinct  vein  of  white  quartz, 
averaging  probably  a  foot,  although  in  some  place.s  it  is  two  feet  in  width.  The 
quartz  is  of  a  milky  white  colour,  and  in  a  few  places  is  stained  by  the  oxidation 
of  iron  pvrites.     Visible  gold  is  reported  to  have  been  found  in  several  places  along 
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tile  ()Ut(iii[i.  Al  one  place  the  vein  has  a  |ic):iiiatiti(.'  apiM'araiicf,  ilicic  Iti-iiif^ 
frapiicnts  of  a  porphyry  dikt-  eiiclofiiMl.  I^cycuid  <itri[)piii<r  or  follKwin^'  the  out- 
crop no   prospect iiijjT  work   ha>   liecn  done. 

Sl\l)^^>ki  Claims 

This  firoiip  of  chiinis  conipri-es  tin-  N.  hidf  of  lot  'i  in  the  lirst  concession 
<»f  Benoit.  Native  iroM  ha-  liecn  foiuul  in  a  nunilicr  of  <piarlz  veins.  Most  of 
the  work  has  heen  done  on  tiie  N.W.  (juartcr  of  the  N.  half  of  h»t  '.',  where  two 
pits  have  heen  made  on  a  series  of  tfat-l\injr  (piart/.  veins  in  a  nne-jrrained  Keewatin 
lava:  in  one  ]iit.  about  ei<;ht  feet  deep,  there  ari'  li\e  of  these  narrow  veins  exposed, 
varvin<i  in  width  from  ahout  an  inch  to  three  inelies.  The  (piartx  contain*  con- 
sideralile  iron  |>yrites,  especially  alonif  tlie  contact  witli  the  jrreenstone.  while 
in  the  wall  rock  for  a  few  inches  from  the  veins  there  is  crystallized  iron  pyrites. 
A  few  assays  of  .^'v'.Oii  to  .$!).(Mi  |ier  ton  are  reported  in  sections  of  quartz  and  rcK-k. 

In  the  .southeast  part  of  tli'.'  ,-amc  lot,  there  is  a  hrecciated  porphyry-cpiartz 
^('i^  ill  the  ivasalt  that  avera.-ires  about  a  foot  in  width  and  has  been  traced  for 
1">0  feci,     (iolil  and   ir<ih  pyrites  were  obser\eil   in  a  few  places  alon<r  the  vein. 

A  wider  \ein  from  two  to  ciirht  feet  in  width  occurs  at  the  northeast  part 
of  the  S.W.  (|narter  of  the  X.  half  of  the  .same  lot.  'Hiis  vein  also  shows  remnants 
of  a  ]>oiiiliyry  dike,  althoufrh  most  of  the  vein  material  is  cpiartz.  No  visible  gold 
was  observed,  but  low  «;old  values  are  reported  to  have  been  obtained.  No  .system- 
atic sampling:  of  these  vein-  bad  licin  done,  eonsequeiifh  tlieir  e-.i.tinmic  im- 
portance has  not  been  proved. 
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GOLD  IN  QALITHIER  TOWNSHIP 

By  A.  (i.  BURROWS 

The  township  of  Gauthier  is  iiiiludod  in  tho  >;vological  map  (Xo.  ?3a.)  of 
the  Kirkland  Lake  aud  Swastika  avoas  published  in  1913  by  the  Ontaiio  l?in-eau 
of  Mines.  Since  a  considerable  portion  of  Iln'  township  was  not  examiiud  at 
that  time,  and  as  discoveries  of  gold  had  been  iv])orted  on  tlio  Elstone-Diinkin 
claims,  it  was  thought  advisable  to  revisit  this  area  for  a  few  days  in  September, 
1916.  It  was  found,  however,  that  much  of  tlie  unexamined  area  is  covered  with 
drift,  with  here  and  there  small  outcroppings  of  rock.  TIutc  were  only  a  very 
few  prospectors  operating  in  parts  of  the  townshij)  in  the  autumn  of  19]().  Gold 
had  been  discovered  some  years  before  (1912)  on  a  liroup  of  claims  in  the  north- 
east part  of  the  townsliip  which  now  composes  the  holdings  of  the  Mine  d'Or 
Huronia.  Some  years  before  this  a  shaft  had  l)een  suuk  on  claim  L.  529  by  the 
Victoria  Mines  Company,  aud  diamond-drilling  had  been  done  by  auotlier 
company  on  a  prominent  Keewatin  outcrop  on  tlie  south  boundary  of  tlic  township; 
in  neither  case  apparently  with  very  satisfactory  results. 

Much  of  the  western  part  of  the  township  consists  of  rolling  jackpine  sand 
plains  and  sand  ridges,  stretching  from  Larder  lake  around  to  Victoria  lake. 
Most  of  the  rock  is  in  the  easterly  part  of  the  township.  A  great  part  has  been 
burned  over  in  recent  years,  and  travelling  is  fairly  ea-«y  as  compared  with  that 
in  most  of  northern  Ontario. 

Geology 

Tlie  rocks  outcropping  in  this  township  are  all  refericil  to  the  pre-Cambrian. 
The  oldest  rocks  belong  to  the  Keewatin,  and  are  largely  represented  by  green- 
stone and  greenstone  schists.  Certain  sedimentary  rocks  (slate,  conglomerate) 
are  referred  to  the  Timiskaming  series.  Both  the  Keewatin  and  the  Timiskamiug 
are  intruded  by  a  number  of  rocks  of  laniprophyric  and  porphyritic  type.  These 
intrusive  rocks  are  probably  equivalent  in  age  to  similar  rocks  whicli  occur  around 
Kirkland  lake,  and  whicli  are  referred  to  the  Algoman. 

Keewatin 

Masses  of  greenstone,  associated  with  narrow  bands  of  Iron  formation,  occur 
in  isolated  exposures  to  the  southwest  of  the  Elstonc  claims,  L.  3891  and  L.  3893i>;. 
These  rocks  contain  some  disseminated  iron  pyrites,  and  are  often  rusty-weathering 
on  the  surface.  Fine-grained  basic  igneous  rocks  showing  the  ellipsoidal  structure, 
are  seen  on  the  Elstonc  claims  and  enclose  a  mineralized  zone  in  whicli  native 
gold  occurs.  The  fine-grained  greenstone  on  claim  L.  5732  is  probably  an  altera- 
tion from  a  basalt.  It  now  contains  abundant  chlorite,  calcite  and  secondary 
feldspar. 

Fine-grained  lava,  which  frequently  shows  the  ellipsoidal  structure,  forms  the 
main  part  of  the  e.vposure  on  the  west  side  of  the  expansion  of  the  Blanche  Eiver 
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iniiiifiJiati'ly  west  of  Heavei'liouse  lake.  A  iiuiiiljcr  of  narrow  quartz  veiiik-ts, 
wliicli  arc  auriferous,  liave  l)eeii  iliseovereil  in  this  exposure.  Frequent  outcrops 
of  a  similar  rock  occur  northward  to  the  nurth  lioundary  of  (Jauthier.  Here 
.<oiue  of  tlie  lava  is  aniy;L''ilaloi(lal,  an  example  of  which  type  can  be  seen  one-lialf 
mile  west  of  tiie  northeast  corner  of  the  township.  Greenstone  outcrops  fre- 
quently to  tlie  north  of  Victoria  creek  as  far  as  Victoria  lake,  at  the  extreme 
northwest  part  of  the  township.  Intermingled  with  the  fine-grained  lavas,  there  are 
coarser-grained  rocks  of  a  diabasie  character.  Such  an  intermingling  of  fine 
and  coarse  rocks  has  been  observed  repeatedly  in  Keewatin  areas  in  northern 
Ontario,  ifany  of  the  Keewatin  rocks  are  extremely  schistose,  as  in  the  area  to  the 
oast  and  southeast  of  Little  Larder  lake.  Some  of  the  schists  are  very  light- 
coloured  and  fine-grained,  and  have  probably  resulted  from  the  alteration  of 
fclsitic  and  rhyolitic  rocks,  while  others  are  dark  green,  indicating  an  origin  from 
basic  rocks.  All  these  schists  are  greatly  impregnated  with  calcite  and  other 
carbonates.  On  claim  E.D.  391  there  is  a  serpentinous  carbonate  rock  which 
shows  considerable  of  the  bright  green  chromiferous  mica,  fuchsite.  This  variety 
of  rock  is  frequently  observed  to  the  north  of  Larder  lake.  It  is  often  intersected 
by  quartz  and  calcite  veinlcts,  and  much  prospecting  had  been  done  along  the 
band.  Similar  rocks  are  of  frequent  occurrence  in  Deloro  township  in  the  Porcu- 
pine area. 

Timiskaminj;  Series 

The  Timiskaming  series  is  shown  on  the  map  of  the  Kirkland  lake  and 
Swastika  gold  areas  as  extending  in  a  broad  band  across  the  townships  of  Teck 
and  J.ebel,  and  in  isolated  outcrops  in  Gauthier  township.  The  sediment*  are 
much  better  preserved  in  the  west  part  of  the  area  than  in  Gauthier  township, 
wliere  no  contacts  were  observed  with  other  rocks  which  are  referred  to  the 
Keewatin.  Several  contacts  were  observed  in  Teck  and  Lebel  in  which  there  is 
an  unconformity  between  the  Keewatin  and  Timiskaming,  consequently  the  con- 
glomerate and  slates,  which  are  believed  to  be  similar  to  those  in  Teck  and  Lebel, 
though  more  greatly  altered,  are  placed  in  the  Timiskaming  series.  These  sedi- 
ments are  largely  fine-grained  whitish-weathering  soft  rocks  that  are  greatly  im- 
pregnated with  calcite  and  other  carbonates  similar  to  the  Keewatin.  A  schistose 
conglomerate  occurs  on  claim  L.  349.  It  contains  scattered  pebbles  of  porphyry, 
quartz  and  black  cherty  rocks  like  Iron  formation.  Along  the  Huronia  mine  road 
to  the  north  of  the  Elstone  turn,  there  are  several  outcrops  of  altered  sediments 
as  far  as  Little  Larder  lake.  These  rocks  strike  mostly  to  the  north  of  west,  and 
have  a  highly  inclined  dip  to  the  north.  The  series  contains  masses  of  dark 
schist,  which  have  probably  been  formed  from  basic  intrusions  into  the  sedimentary 
series. 

While  these  sediments  are  here  classed  as  Timiskaming,  owing  to  their 
similarity  to  those  in  Teck  and  Lebel,  it  is  quite  apparent  that  the  metamorphism 
has  been  as  great  or  greater  than  that  of  the  igneous  rocks  of  the  Keewatin. 

IS    M 
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i[.  K.  Wilson  in  his  report  on  ilie  Larder  Inke  area'  classifies  the  slate-like 
rock?  in  ^^l■Vittie  townsliip  with  Kef\v;itin,  and  in  his  (lis<ii><'iin  of  their  or!<iii\ 
states : 

Tlie  sl;itos  and  dolomites  iiiav  liave  Ixvii  laid  down  cimtt'iniionineoiislv  with  the  original 
volcanic  flows  .  .  .  although  tlioiv  is  a  possibility  that  they  oiitiiTly  or  iii  part  overlie 
the  jjreeuslone,  and  have  V>ooii  infolded. 

Owing  to  the  lack  of  exposure  contacts,  which  even  when  found  arc  often 
obsctire,  there  is  considerahle  douht  as  to  the  true  relationships  between  the  .sedi- 
mentary slates  and  conglomerates,  and  the  volcanic  rocks  which  are  classed  as 
Keewatin.  Wilson  maps  the  mashed  conglomerate  on  the  north  side  of  Larder  lake 
with  the  Huronian,  but  states  that  it  may  be  equivalent  to  the  Tiiniskaming 
conglomerate  described  by  Dr.  W.  G.  ililler,  Provincial  (ieologist.  at  Cross  lake 
in  the  Cobalt  area,  since  both  conglomerates  are  intruded  by  lainprophyritic  dikes. 
Mashed  conglomerate,  similar  ti>  iliat  at  Larder  lake,  occurs  in  a  series  witli  line- 
grained  sediments  on  claims  L.  I'.Wo  and  L.  1391  in  riauthier  township. 

Intrusive  Rocks 

There  are  a  nunil)er  of  intrusives  I  hat  are  younger  than  the  Tiiniskaming 
and  Keewatin.  About  three-quarters  of  a  mile  north  of  claim  L.  3894  there  is  a 
prominent  hill  which  is  composed  of  altered  green  rock  that  varies  considerably 
in  colour.  Some  of  the  reddish  rock  under  the  microscope  indicates  a  feldspar 
porphyritic  structure,  since  remnants  of  broad  plagiodase  ery.«tals  can  be  recognized 
in  the  fine-grained  groundmass.  Other  rocks  are  quite  dark  in  colour,  and.  while 
very  much  altered,  numerous  pheiiocrysts  of  ferro-magnesiaii  mineral.  proI>abIy 
augite  altered  to  secondary  minerals,  can  be  recognized.  This  rock  is  very  similar 
to  the  laiii]iro]>liyric  rock  which  occurs  in  large  voliinie  to  the  north  of  (!ull  lake 
in  Lebel  township.  On  the  hill  just  westward  there  are  several  dikes  of  feldspar- 
porphvrv.  like  the  one  near  Kirkland  lake.  Similar  dikes  occur  in  other  parts  of 
the  township.  Fsually  the  dikes  are  less  than  .jO  feet  in  width,  and  some  of 
them  are  onlv  a  few  inches.  Some  fif  these  very  narrow  dikes  occur  on  the  we.st 
ridge  at  tlic  Huioiiia  iiiiiu-.  To  the  south  (if  the  mill  at  this  mine,  there 
is  a  reddish  felsite  dike,  1-t  feet  in  width,  which  carries  native  gold  along  with 
veinlets  of  magnetite  and  copper  pyrites.  .\  thin  section  of  this  rock  shows  a  line- 
grained  quartz-feld.-*i)ar  matrix,  with  a  lew  ^mall  crystals  of  liornblende  and 
numerous  minute  veinlets  of  magnetite. 

.\n  acidic  dike  about  30  feet  wide  with  largo  pheiiocrysts  of  quartz  and 
plagiodase  feldspar,  intrudes  greenstone  and  Iron  fdrmation  in  an  outcro])  a  quarter 
of  a  mile  .southwest  from  C.  PincUe's  camp. 

Granite  porphyry  occurs  on  claim  L.  S|  I  to  tin-  innth  nl'  llic  Larder  Lake  road. 

A  rock  with  a  .syenitic  api)caraiicc  in  hand  «peciiiieiis.  occurs  just  north  of 
4hc. buildings  at  the  Huronia  mine.  It  is  composed  of  felds|»ar  and  hornblende. 
The  phenocrysts  of  feldspar  are  .somewhat  clouded,  but  occasioniilly  show  multiple 
twinning. 
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Ijdid   Deposits 

Mine  (I'Or  Huronia 

III  tlic  year  I'-M'.'  ;,'ii|i|-liciii'iMjr  veins  wort'  ili.-idvcri'd  to  tlic  west  of  Hcuvcr- 
liousc  lake  aloii;^  an  cxiiansioii  of  the  Klaiiclic  river.  Tlic  i)rosiH-ctors  who  located 
the  claims  sold  to  a  coiiiiiimy  uliirli  operated  the  iiro]U'rty  under  the  name  "  La 
Mine  (TOr  llui-onia."  ConsiiN  raMc  |iri)s|)ectin;r  was  done  on  tlie  ridffe  to  the 
west  of  ihr  Hlaiiriic  ri\er.  and  scM'ial  narrow  ;;(pld-l)eariiij:  veins  were  loeateil. 
These  veins,  usually  only  a  few  inches  in  width,  are  roii<,dily  parallel  and  -trike 
N.  40°  K.  Heddish  felsitic  or  itorphyritic  material  usually  occurs  alonjr  the  walls 
of  the  veins,  sucjgestiii,i:  a  relationship  helwecn  the  tpiartz  veins  and  porjiliy ritic 
dikes.  The  suli>hide  minerals  in  the  veins  are  iron  and  copper  pyrites.  Masses 
of  copper  pyrites,  several   pounds   in   wci<fht,  are  sometimes   met    with,  and   these 
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frequently  carry  small  frai;inents  of  reddish  feld>par-por|)hyry.  (ii'ains  of  magne- 
tite can  he  ohserved  in  some  of  the  \ein  material:  calcite  occurs  in  minor  quantify. 
On  the  east  side  of  the  expansion  of  the  Blanche  river  and  a  few  hundred  feet 
south  of  the  mill  there  is  a  reddish  felsitic  dike,  aliont  11  feet  in  width,  which 
has  heen  traced  some  di.stancc,  with  a  strike  of  X.  l^n"  W.  In  this  dike  there 
are  veinlets  of  magnetite,  which  are  usually  jiarallel  to  the  walls  of  the  dike. 
One  of  these  is  ahout  four  inches  wide,  and  is  almost  all  magnetite  accompanied 
hy  some  copper  pyrites  and  quartz.  The  dike  occurs  in  hasic  Keewatiii  rock. 
Native  gold  occurred  in  several  shows  on  the  surface  of  this  dike  in  minute  quartz 
veinlets.     .V  shaft  was  sunk  to  a  depth  of  \0'2  feet  in  the  porphyry  dike. 

Most  of  the  work  was  done  on  the  west  side  of  the  expansion.  An  open 
cut  was  made  on  one  of  the  wider  vi'ins  on  the  >ninmit  of  tlie  ridge,  and  from 
this  cut  some  on'  was  sent  to  the  mill.     .\   -haft   was  sunk  at  the  open  cut  to  a 
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depth  of  65  feet.  A  tumiel  was  also  driven  from  near  the  shore  of  the  lake, 
and  a  shaft  was  sunk  a  short  distance  to  the  south  of  the  100-foot  level,  and  a 
cross-cut  run  to  the  north  to  intersect  veins  which  showed  on  the  surface.  Most 
of  the  ore  treated  in  the  mill  came  from  the  west  side  of  the  lake,  and  was 
trammed  across  the  lake  on  a  floating  tramway. 

The  property  has  been  operated  intermittently  for  several  years.  A  mill  was 
constructed  consisting  of  15  stamps,  a  tube  mill.  Dorr  classifier,  three  concentrating 
tables,  two  slime  tables  and  a  cone  classifier.  The  concentrates  were  stacked  for 
future  treatment.  The  mill  was  run  for  a  short  time  in  the  autumn  of  1916. 
A  sample  of  the  fresh  concentrates  assayed  $36.40  per  ton  in  gold,  and  5.69  per  cent, 
copper.  The  mill  is  electrically  driven  by  power  supplied  from  Eaven  falls,  south 
of  Larder  lake. 


■  Altered  Keewatin  basalt  and  fhort  with  Icntifular  (|uart/.  mass.     Elstoiie-Dunldii  claim, 

Gautliii'i  townslii]!. 

A  very  complete  examination  of  the  property  was  made  in  1915  by  A.  Pare 
for  N.  A.  Timmins  who  had  the  property  under  option,  but  the  option  was 
not  exercised. 

HIstone^Dunkin  Claims 

Early  in  1916  a  discovery  of  gold  was  made  on  Ihroe  claims  which  are 
located  in  the  central  part  of  Gauthier  township,  where  a  low  ridge  of  greenstone 
(pillow  lava)  outcrops  from  the  sand  plain.  By  means  of  cross  trenches  a 
mineralized  band  has  been  traced  for  about  20  chains  on  mining  claims  L.  3894 
and  L.  38931^,  the  greater  part  of  the  work  Imving  been  done  at  the  northwest 
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pari  of  tliu  band.  In  places  the  mineralized  zone  which  strikes  N.  60°  W.  has  a 
width  of  over  20  feet,  and  where  stripped  is  quite  rusty-weathered,  due  to  the 
oxidation  of  disseminated  iron  pyrites.  Native  gold,  some  in  quite  coarse  grains, 
was  observed  at  a  few  points,  and  an.  attempt  was  being  made  to  locate  an  ore 
shoot  in  the  mineralized  band,  which  usually  shows  low  gold  values  on  assay. 
A  section  exposed  in  one  cross  trench  shows  from  the  northeast  hanging-wall  of 
greenstone  six  feet  of  fine-grained  greenish  altered  rock,  four  and  a  half  feet  of 
reddish  porphyry  greatly  fractured  and  containing  a  number  of  quartz  veinlets, 
one  foot  of  fine  silicious  material  resembling  chert  with  parallel  bands  of  fine- 
grained iron  pyrites,  two  and  a  half  feet  of  very  rusty-weathered  altered  rock  show- 
ing considerable  iron  pyrites  and  lenses  of  white  quartz  in  the  direction  of  the  schist, 
and  seven  feet  of  similar  rock  to  the  greenstone  footwall.  Some  of  the  showings 
of  visible  gold  occur  in  the  3iA-foot  section  just  described.  This  pyrites  band 
appears  to  be  largely  the  result  of  alteration  of  the  greenstone  along  a  line  of 
weakness  in  which  a  porphyry  dike  has  been  formed,  the  greenstone  having  been 
replaced  by  a  fine-grained  greenish  silica.  A  short  distance  to  the  north  there 
is  a  narrow  feldspar-porphyry  dike,  which  can  be  traced  across  the  property. 
Gold  is  reported  to  have  been  found  in  veinlets  to  the  north  of  this  porphyry  dike. 
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ALEXO  NICKEL  MINE,  TI/VAISKAMING  DISTRICT 


B\    M.   K.   HAKIK 


introduction 

An  area  that  lias  atlrai-tod  rt'coiu  atliiitimi  as  a  souno  of  iiicki'l  is  situated 
150  miles  due  north  of  Suilburv  in  the  clay  belt  of  new  Ontario.  At  various 
plat-es  in  the  Porcupine  area  and  farther  north  in  the  district  of  Tiniiskaming, 
aimsses  of  sei-jjentine  have  been  found,  many  of  which  show  the  presence  of 
p^Trliotite  which  is  frequently  nickel  if  erous.  Tlie  best  of  such  deposits  yet  dis- 
'covered  is  located  on  the  township  line  between  lot  12,  in  the  third  concession  of 
the  township  of  Clermie.  and  lot  1  in  the  same  concession  of  the  township  of 
DuHclonald,  and  has  been  given  the  name  of  the  Alexo  mine,  from  the  name  of 
iti  discoverer,  Alex.  Kelso. 


Flq.I 


F13  n 

Verticol    Crois-SecTion 

from 
Nor-thWast    To  South  Eost 


2S 


ir.  /..  Vnh, 


|ili-;il    plan    ;tiiU    si-fiinii    dt     Alrxii    mrk.-l    iii-|icisit. 


The  clay  belt  of  northern  Ontario,  as  has  been  frequently  pointed  out,  is  a 
$Teat  level  or  .slightly  undulating  plain,  with  few  rock  outcrops,  but  these 
few  have  proved  interesting  economically,  and  indicate  a  generally  rich  and 
important  series  of  rocks,  could  they  be  seen.  Mr.  Kelso  was  an  early  settler  in 
this  region,  and  is  a  close  student  of  technical  reports.  In  reading  the  report  of 
the  surveyor  who  ran  the  townshij)  base  lines  of  this  district,  he  noted  the  reference 
to  great  magnetic  disturbances,  rendering  the  needle  useless  at  this  point  on  the 
north  and  south  line.  Mr.  Kelso,  therefore,  decided  t^)  prospect  the  location,  and 
in  1908  found  at  the  foot  of  a  rwky  hill.  Fig.  1,  much  gossan,  with  greeni.sh- 
white  nickel  bloom,  morenosite.  Assays  of  the  .samples  collected  showed  good 
.nickel  values. 
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Till'  ni.-h  til  tlic  rcMrvi|iiiic'  iriilcl  iirca,  llic  liiiid-trail  tn  wliicli  |)hs>i-iI  omt  this 
deposit,  overslmdowoil  the  liimililc  iinispcct.  A  <lrilliii;r  option  was  takt'ii  l)y  the 
Canadian  Copper  Cipnipiiiiy.  and  after  an  apparently  unsatisfaetory  inve.-(i}r«tion 
the  ()j)tion  was  ilro]ipe(l.  'I'lic  owners,  however,  were  not  disionrajred,  ami  decided 
to  open  up  tlie  priipcrlv  themselves.  !•'..  I'".  I'ulleii  ( imw  Major,  ov<'rseas)  nnd«r- 
took  the  nninaj,'emenl.  ami  in  1!M"J  slii|)ped  l.;i.")it  tons  of  oi'e  to  the  Mond  Nickel 
Couijiany   at    X'ictorin    Mines.     The    property    has   continiu'd    to   ship   since    that 

time,  and    1>V   the  end   nf    l>eicmher.    r.'|."i.   Iwid   de\e|o|ied   (itt.orttf  foTis  of  orp   jihove 
the  120-foot  level. 


Pillo*v  Lsifa 


Scale  of  Miles 


Fig.   .".. — GfoloKipal  map   of  Alexo  nickel   mine  ami   vicinity,   tmvn- 
sliip.s   of   Duiiiliiiialil   mill   ('li'ii;ii(',  Tiniiskaming   district. 


During  lUliI.  the  ronipaiiv  did  no  I'urtlu'r  dexelnpiuent  work,  hut  continued 
to  ship  regularly  as  nnicii  ore  as  possilde.  It  is  the  intention,  however,  to  sink 
further,  and  develop  other  levels,  as  soon  as  power  can  he  spared  for  this  purpose. 

Several  short  jiajiers  have  heen  written  on  this  nickel  occurrence  hy  A.  P. 
Coleman   and   W.    L.   I'glow'.   hut    as   none   of   these   have   been    jiuhlislied   since 


'Ont.  Bur  Minos.  Vol.  XVIII,  U'OSt,  Part  T.  pp.  2."!-24,  A.  P.  Coleman.  Economic  Geologj", 
Vol.  V,  1910.  pp.  :17.1  .".Tti.  A.  P.  Coleman.  Ont.  Bur.  Mines.  Vol.  XX.  1911.  Part  II,  pp.  .S4-38, 
W.  L.  Uglow.  Journal  Can.  Min.  Inst..  Vol.  XIV.  1911.  pj)  (i.iT  677.  W.  L.  I'glow.  Dept. 
Mines,  Can.,  "The  Nickel  Imlustry,"  191.1,  pp.  112.  A.  P.  Coleman. 
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the  property  was  stifBciently  developed,  it  was  thought  advisable  to  have  it  more 
carefully  examined  and  described.  The  writer,  therefore,  spent  part  of  the  past 
summer  on  this  work.  C.  W.  Knight,  of  the  Ontario  Bureau  of  ^linos,  spent  two 
weeks  on  the  property  in  1915,  and  kindly  ])laoed  data  colleetod  by  him  at  tiie 
writer's  disposal. 

(ieolojjy 

The  rocks  of  this  area  are  of  four  ages,  and  in  descending  sequence  arc  as 
follows : — 

PLEISTOCENE. 

Till,  stratified  clays,  saiiil  and  gravel. 
PRE-CAMBRIAX. 

Keweexawax   Quartz  diabase  and  olivine  diabase. 

(Intrusive  contact) 

PnE-ALGOMAX   Peridotites  now  altered  to  serpent  inc. 

(Intrusive  contact) 
Keewatix    Pillow  lava,  andesite,  with  abundant  elliiisoidal  structure. 

Keewatin 

The  oldest  rocks  in  the  area  form  a  series  of  very  compact,  liard  pillow  lavas 
of  dense  texture,  and  of  greenish-gray  colour  when  freshly  broken.  There  seems 
little  doubt  that  they  are  the  characteristic  Keewatin  pillow  lavas,  so  abundant 
in  northern  Ontario,  and  whose  age  is  no  longer  questioned.  Only  twenty  miles 
to  the  southwest  of  this,  A.  G.  Burrows  has  found  similar  rocks  overlain  by 
Timiskaming  sediments. 

There  has  been  some  discussion  as  to  whether  these  Alcxo  rocks  are  andesites 
or  rhyolites.  They  have  been  called  rhyolite  by  both  Uglow"  and  Coleman', 
but  the  latter  in  his  most  recent  report*  has  named  tltfem' andesite.  As  a  matter 
of  fact  both  andesitic  and  rhyolitic  types  are  found,  one  passing  into  the  other, 
so  that  the  name  andesite-rhyolite  may  be  a  convenient  term  to  use.  C.  W.  Knight 
attempted  to  obtain- an  average  sample  of  the  rock,  which,  on  being  submitted  for 
analysis  to  W.  K.  McNeill,  Provincial  Assayer,  gave  the  results,  No.  I,  in  the 
table  below.  The  other  analysis,  No.  II,  was  made  by  W.  L.  Uglofr";  it  is  clearly 
a  rhvolitic  facies  of  the  rock. 


SiO, 

AUO. 

Fe,0. 

FeO 

CaO 

MgO 

Na,0   1 

[ 

1  Loss  on 
(Ignition. 

Total. 

.... 

49.13 

16.94 

8.54 

6.80 

10.46 

1.97 

3.32  ' 

0.91 

1 
2.34 

100.41 

II... 

74.08 

11.10 

1.42 

0.61 

0.40 

0.2.5 

4.1.-) 

1 
7.42         0.25 

99.77 

=  Ont.  Eur.  Mines,  Vol.  XX,  1911,  Part  II,  p.  34. 

'  Ont.  Bur.  Mines,  Vol.  XVIII,  1909,  Part  I,  p.  2?,. 

'Dept.  of  Mines,  Can.,  "Tlic  Xiekel  Indu.strv."  191.'!,  p.  112. 

'Jour,  r.-tn.  Min.  Tnsl..  Vol.  XTV,  1911,  p.  0(;,x 
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TIrtl'  is  iii>  (luuljl  that  both  phases  of  the  pillow  lava  aro  iiiliiiiatuly  iiii\f(l, 
but  the  bulk  of  the  rock  is  the  iiioru  basic,  aiulusitc.  Miscroscopic  exaininatiou 
of  sections  taken  from  the  surface,  the  contact,  ami  from  the  cores  of  drill  holes, 
all  show  the  jjresence  of  abundant  plagioclase  feldspar,  and  subordinate  amounts 
of  pyroxene,  in  a  verv  line-grained  felsitic  aggregate.  In  nuiny  places  the  pyroxene 
is  in  appreciably  lar>;c  crystals,  like  phcnocrysts  in  a  liner  grained  feldspathic 
grouudmass.  This  characteristic  is  of  much  importance,  and  will  be  referred  to 
later  in  discussing  the  origin  of  the  ore  itself. 

The  pillow  lava  is  so  much  harder  than  any  other  rock  of  the  district  that 
it  always  stands  up  as  a  prominent  feature  of  the  landscape,  and  forms  the 
high  hill  at  the  Alexo  mine,  at  the  northwestern  base  of  which  the  ore  occurs. 

Pre-AlKoman 

The  great  Algoman  granitic  intrusive  period  appears  to  have  been  opened 
or  immediately  preceded  by  a  more  basic  phase  of  intrusion  in  most  parts 
of  Ontario.     Jn  many  places  these  pre-Algoman  intrusivos  arc  lan\propliyric  dikes, 


Fig.  4. — I'eritlutite  alleicil  to  serpentine. 
The  (lark  mineral  is  diallage  and  sec- 
ondary serpentine.  Tliere  is  no  sul- 
phide present.  Magnitication  ten 
diametere. 


Fig.  5. — Part  of  fig.  4  enlarged  to  .30 
diameters.  Kote  the  black  magnetite 
within  the  olivine  crystals  only.  In- 
terstitial tilling  is  diallage. 


but  in  many  other  cases  they  are  substantial  boss-like  m.isses  of  gabbro,  pyroxenite, 
or  peridotite.  A  large  percentage  of  them  consist  of  this  last  rock,  so  that  many 
areas  of  serpentine  are  now  reported  from  the  northern  part  of  Ontario,  which 
are  the  result  of  alteration  of  original  peridotite  masses. 

At  the  Alexo  mine  a  large  mass  of  peridotite  is.  in  contact  with  the  pillow 
lava  on  its  northwestern  flank.  The  softer  peridotite  forms  the  low,  flat,  more 
or  less  swampy  ground  about  the  andesite  hills.  This  is  an  important  point  for 
prospectors  of  this  rock.  It  is  almost  invariably  the  lowest  ground  to  be  found  in 
the  areas  in  which  it  occurs.  That  these  masses  are  post-Keewatin  in  age,  is  clear, 
since  in  many  cases  they  contain  fragments  of  the  andesites  as  inclusions  near  their 
contact.  Beyond  this,  the  age  cannot  be  established  at  the  Alexo  mine,  but  a  few 
miles  southwest,  A.  G.  Burrows  reports  similar  serpentine  masses  which  are  cut  by 
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grauiti'  iHirphvrv  ilikes  of  Aljroiim  a<ri'.*  Tlio  writer  iiiiitinus  tliis  uoiKlusiun  ;iftev 
visiting  the  Iwation  cited. 

The  jH'ridotite  at  Alexo  is  now  highly  altered,  and  consists  largely  i.f  ser- 
pentine, together  with  smaller  amounts  of  diallage.  magnetite,  clnoiuite  and 
ealeite  or  dolomite.  Veiidets  of  asbestos,  a  small  fraetion  of  an  inrli  long,  inter- 
sect the  rock  in  many  places.  The  serpentine  has  resulted  frnni  the  deennl|Ml^itioll. 
of  olivine,  and  ahundant  pseudomorjihs  still  jireserve  the  crystal  outlini's  of  olivine; 
.sc<>  microiihotogra])lis.  In  the  decomposition  of  the  olivine  much  magnetite  dust 
has  resulted,  which  is  still  retained  within  the  ]pseiid(iniiirplis  of  serpentine  after 
olivine. 

From  the  chemical  analysis  given  lielow.  wliicii  i>  ahudst  tliai  of  pure  ser- 
pentine, it  is  apparent  that  originally  this  nuk  was  composed  alnmst  entirely  of 
olivine.  It  had  a  little  interstitial  pyroxene,  iliailage,  and  was  tlierefore  a  weinlite. 
In  the  process  of  alteration,  the  olivine  has  Ueen  changed  to  serpentine,  with  the 
customary  development  of  dust-like  ]jarticles  of  magnetite  scatt^^Mcd  tlirougiiout 
the  ])seuilomorphs  of  the  olivine.  Calcite  and  dolomite  have  also  lieen  developed 
in  the  process.  The  diallage  is  still  present  as  such,  and  forms  an  interstitial 
filling  among  the  crystals  of  serpentine.  Figs.   I  and  ."i. 

The  chroniium  is  an  original  constituent  of  the.se  peridotites,  and  is  reported 
from  most  of  the  iser]>entinc  area  already  referred  to.  The  following  nnaly-;i<  of 
the  rock,  which  was  made  h\  W  .  L.  T'glow,'  .shows  it  to  contain  I.fl."i  per  cent, 
of  rr^O...  9.40  per  cent,  iron  oxides,  and  0.59  per  cent,  of  nickel  oxide. 


SiO.         A1:0,     1     Ct.O,         Fe.O,         FeO           Ni  0 

MgO          pQ*            Total. 

1                                     ' 
35.33           4.04            1.6.0            6.00            .S.40            0.59 

1 

S7.31       i2.m   '      100. 6:i 

1                   1 

Keweenawan 

Dikes  and  intrusive  masses  of  the  typical  Keweenawan  dial)ase  are  to  lie  found 
cutting  the  andesite  at  the  Alexo  mine,  and  also  the  serpentine  a  mile  southwest 
of  the  Alexo,  on  the  south  half  of  lot  2,  concession  11.  township  of  Dundonald. 
The  Keweenawan  i.s  a  very  widespread  fornuition  in  northern  Ontario,  and 
is  made  up  for  the  most  part  of  diabases,  trajts  and  gabhro  intrnsivcs.  These 
cut  the  Algoman  as  well  as  all  earlier  rocks.  In  other  i)arts  of  northern  Ontario 
a  series  of  sedimentary  rocks  whicli  overlie  the  Algoman  unconforniably,  and 
which  are,  therefore,  of  Animikie  age,  are  cut  by  similar  diabase  dikes  and  bosses, 
so  that  the  Keweenawan  age  of  these  latter  rocks  is  fixed.  In  the  vicinity  of  the 
Alexo  mine,  there  arc  no  Aniiniki('  rocks.  It  can  only  be  said,  therefore,  that 
the  diabase  is  post-Algoman,  but  the  perfect  similarity  of  material  and  structure 
seems  to  justify  the  correlation  of  these  basic  intrusives  with  the  proven  Keweena- 
wan of  other  areas.  A  microscopic  examination  of  them  shows  that  they  are 
quartz-augite  diabases,  whether  fine  or  coarse  in  grain.  They  all  show  beautiful 
ophitic  texture,  with  the  lath-like  plagiocla.sc^  feldspar  cutting  into  and  through 

'Ont.  Bur.  Mines,  Vol.  XXIV.  191.5,  Part  III,  p.  26. 
'.Tour.  fan.  Min.  Inst.,  V..1.  XIV,  liill,  p.  (»\?.. 
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till'  larfjtT  liip|ii-v-inlimri'il  ^^v^tal^  i>l'  iiii;.'ili'.  'I'luv  ari-  iciiiarkali|\  Iri'sli  iiiul 
unikfoni|i(iscil.  ami  arc  tlir  _voiiii;;<'sl  nf  ilic  |ii'i'-(!aiiil)riaii  rucks  in  tlie  areu. 
Till!-  (lialiasi-  is  cliaractvpistii-ally  assdciati-il  witli  nickel  tliroujrhout  Ontarin,  ami 
may  have  played  an  important  part  in  the  I'urniation  of  the  Alcxo  ore  liorly.  This 
phase  of  the  question  is  discussed  later  under  the  ori^iin  of  the  ore. 

The  Ore  lUniy 

The  ore  IiimI\  al  iIh-  .\Ii\ii  mine  lies  at  tlic  eniilaet  of  the  prc-AI;;onian 
j)eridotite  wiili  the  earlier  Keewatin  pillnw  hna.  It  is  associated,  frenetically, 
with  the  periiiotite  or  serpentine,  anil  not  with  the  pillow  lava.  The  ore  is  of 
two  distinct  types.  The  lirst  is  disseminated  throULrhout  the  serpentine  rock 
which  preser\es  its  ori<;inal  ti-xture  in  every  resjtwt.  Fig.  T:  the  seeond  consists 
of  solid  or  Mia>sivc  sulphides  which  occupy  spaces  or  cracks  alouf;  the  actual 
contact  and  even  line  veinlets,  and  fracturiKs  in  either  wall.  The  contact  of  the 
two  rocks  strikes  northeast  and  southwest,  and  has  a  dip  of  (i.T  to  MO  dejjroes 
to  the  nortiiwi-st.  The  deposit  has  a  proven  length  of  alioui  'IiiO  feet,  and  has 
heen  opened  up  to  a  dej>tli  of  120  feet.  I>ianu)nd  drilling  has  proved  ore  at  a 
depth  of  240  feet.  'I'he  width  of  the  ore  hody,  counting  hotii  the  nia^^ive  and 
disseminated  ore.  is  iniite  varialile.  On  liic  Tio-fdoi  le\cl.  e.g..  it  is  to  feet  wide, 
while  at  ])laces  in  the  lirst  level  it  is  not  over  three  feet  wide.  Fig.  (i.  Develop- 
nu'ut  work  tlius  far  done  shows  it  to  average  S  to  10  feet.  This  offers  a  very 
satisfactory  working  width  for  dril'liiig.  linking,  or  even  -toping,  as  it  requires 
hut  little  tiniiiering. 

The  massive  ore  consists  for  the  most  jiart  of  pyrrhotile  and  pcntlandiie, 
with  traces  of  chalcopyrite  aiul  ])yrite.  The  nickel-hohling  sulphide,  pentlandite, 
occurs  in  very  line  veinlets  through  the  pyrrhotite.  hut  can  only  rarelv  he  seen 
with  the  naked  eye.  Polished  and  etched  pieces  of  the  ore  show  the  pentlandite 
very  finely  scattered  throxigli  it  in  tilaments.  Chalcopyrite  is  not  at  all  ahundant, 
and  occupies  small  fractures  through  the  ore.  as  if  introduced  later  than  the 
pyrrhotite.  or  else  leached  from  the  ore  hody  into  small  fractures  wliich  developed 
in  it.  Pyrite  is  more  ahundant.  and  often  forms  quite  a  proportion  of  massive 
ore.  Pyrrhotite  is  nnicli  the  most  al)un(lant  sidphide  present,  and  forms  a  massive 
deposit  resting  directly  on  the  andesite  foot-wall,  in  perfectly  sharp  contact.  AVhen 
broken  down  in  mining,  it  leaves  a  sharp  and  snuioth  wall.  Snudl  veinlets  extend 
into  fissures  in  the  andesite.  hut  are  just  as  clearly  separahle  from  their  walls  as 
is  the  main  vein. 

The  hanging  wall  of  the  massive  ore  is  disseminated  ore.  wherever  the 
original  vein  .structure  has  not  been  disturbed  hy  faulting.  The  normal  struc- 
ture clearly  slunvs  the  foot-wall  of  andesite.  often  vertical,  or  even  reversed 
so  as  to  become  for  the  moment  a  hanging  wall,  against  which,  irrespective  of 
its  dip,  lies  massive  ore  in  sharp,  clean  cut  contact.  This  massive  ore  varies  from 
a  few  inches  u])  to  20  fi>et  in  width.  It  is  followed  by  disseminated  ore  from 
three  to  20  feet  wide.  The  contact  between  mas,sivc  and  disseminated  ore  is 
quite  as  sharp  and  clean  cut.  as  is  that  between  massive  ore  and  andesite,  and 
stringers  or  otT-shoots  of  massive  ore  penetrate  the  disseminated  ore.  all  of  which 
shows   clearly   that   the    introduction   of   the   massive   sulphides    was    undoubtedly 
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Sand 
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later  tlmii  tlic  fonnnlioii  of  the  (lis.seininated  ore.  Since  Colciiiaii  iiinl  T'fjlow 
examined  this  deposit,  niueh  work  lias  heen  done  underground,  lu-rniitting  a 
closer  oxamiiuitiou  of  the  ore  body  than  was  possible  at  that  time.  They  contend 
that  the  massive  ore,  the  disseminated  ore  (so-called  '' pyrrhotite  serpentine") 
and  serpentine  blend  into  one  another.  This  is  certainly  not  the  case,  for  sliekeu- 
sides  actually  exist  between  the  massive  and  the  disseminated  ore.  The  sections. 
Figs  2  and  3,  show  those  relationships  very  well,  and  are  to  scale. 

The  disseminated  ore,  as  the  name  would  suggest,  is  scattered  throughout  the 
rock,  forming  part  of  its  te.xture  and  structure.  It  grades  off  into  barren  ser- 
pentine, and  is  mined  as  far  as  it  proves  economical  to  do  so.  Beyond  the 
transitional  facies  from  disseminated  ore  to  serpentine  rock,  the  latter  is  barren 
of  ore.  This  is  well  shown  in  a  cross-cut  on  the  75-foot  level,  which  runs  foe 
18  feet  into  the  hanging  wall.  Specimens  of  this  rock  examined  under  the  micro- 
scope shown  no  pyrrhotite.  Fig.  4. 

The  massive  ore  carries  G  to  8  per  cent,  of  nickel;  while  the  disseminated 
ore  carries  about  3  per  cent.  They  are  mined  and  shipped  together  in  the  ratio 
of  about  40  per  cent,  of  massive  to  60  per  cent,  of  disseminated  ore.  Carloads 
of  this  mi^xed  ore  run  about  41/.  per  cent,  of  nickel.  It  is  a  valuable  ore  for 
the  smelter  on  account  of  the  magnesium  content  of  the  serpentine.  The  Ale.xo 
ore  contains  less  than  one  per  cent,  of  co]iper. 

Oriffin  of  the  Ore 

The  origin  of  the  disseminated  ore  is  not  clear.  Coleman  and  Uglow  in 
their  descriptions  of  this  deposit  differ  widely  in  their  opinion  as  to  the  origin 
of  the  ore.  Coleman  compares  the  deposit  to  the  nickel-copper  ore  bodies  at 
Sudbury,  and  argues  that  the  analogy  is  so  close  that  one  naturally  turns  to 
the  same  theory  in  explaining  its  origin,  viz.,  magmatic  segregation.'  It  may 
be  pointed  out,  however,  that  the  origin  of  the  Sudbury  ores  is  still  in  dispute, 
many  believing  that  they  were  deposited  from  solution.  Uglow%  on  the  other 
hand,  says  that  the  Alexo  ore  was  the  result  of  metii-?omatic  replacement  of  tlie 
serf>entine  by  sulphide  solutions."  A  study  of  the  ore  body,  and  microscopic  exam- 
ination of  polished  ore  specimens,  and  of  thin  sections,  by  the  writer,  cause  him  to 
discard  both  of  these  theories,  and  tlie  following  evidence  is  submitted  in  sup- 
port of  his  views. 

The  original  peridotite  was  composed  of  oli\nne,  diallage  and  traces  of  biotite 
in  a  well  crystallized  aggregate,  a  photomicrograph  of  which  is  shown.  Fig.  4. 
Here  the  olivine  crystals,  now  converted  to  serpentine,  can  still  be  distinctly 
seen.  Their  perfect  outlines  and  texture  are  preserved  in  every  ease.  Among 
the  pseudomorphs  of  serpentine  after  olivine  can  be  scon  a  dusty  gray  sub- 
stance as  an  interstitial  filling.  This  filling  is  diallage  and  serpentine.  There 
is  no  pyrrhotite  whatever  to  he  seen  in  this  rock,  which  was  taken  from  the 
cross-cut  on  the  7.3-foot  level,  and  about  18  feet  from  the  contact  of  the 
andesite.  The  black  opaque  mineral  showing  is  this  section  in  magnetite, 
and  is  entirely  confined  wdtliin  the  olivine  crystals.     The  magnetite  may  possibly 

'Dcpt.  of  Mines,  Can.,  191.3.  "Tlip  Nickel  Industry,"  pp.  112,  ll.'i. 
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have  Ih'oii  the  lust  iiiineral  to  i-rystallize  from  the  magma,  tmt  as  none  of  it 
shows  iTvstal  outlines,  the  writer  believes  that  it  is  simply  the  dusty  magnetite 
that  results  from  tlie  alteration  o£  olivine  to  serjientine,  ami  is  seeondary.  The 
olivine  is,  therefoiv,  the  Hrst  formed  or  ciMcst  iniiuTal  |iresent  in  the  n>ek. 

Sections  were  taken  fivm  this  point  to  llie  rontait  of  the  massive  ore,  and 
form  a  most  interestin^ir  and  instnutixe  series  in  discussing  tlie  origin  of  the 
disseminated  ore.  The  second  section.  Fig.  ."),  is  a  jiortinn  <<(  sect  inn  1  enlarged 
to  40  diameters,  to  show  more  clearly  these  rclationshi]is.  The  magnetite  (black) 
is  seen  to  be  wholly  within  the  olivine  crystals.  The  brownish  black  interstitial 
filling  among  the  olivine  crystals  is  a  mi.xture  of  <liallage  and  serpentine. 

Figure  S  shows  the  almost  barren  rock  just  on, the  edge  of  the  disseminated 
ore.  Here  the  solid  black  ])yrrhotite  can  be  seen  instead  of  dialiagc,  and  outlining 
the  olivine  crystals  as  perfectly  as  did  the  diallage,  but  not  impregnating  them  at 
all.     The  dusty,  black  magnetite  is  still  .-iceii  within  ilic  iiscudcninrphs  of  olivine. 


Fig.  8. — Showing  idiomoipliic  crystals  of 
olivine  with  magnetite  enclosed.  Also 
showing  lean  ort";  the  ilon.«e  lilack 
interstitial  filling  here  is  sulphides. 
Magnification  ten  Jiameter.s. 


Fig.  9. — Shows  sharp,  clean-cut  olivine 
crystals  imbedded  in  sulphides,  no  re- 
lilacement.  Magnification  ten  diam- 
eters. 


Figures  '.>,  lU  and  11.  slmw  this  pyrrluitite  gnnindmass  caiTied  more  and 
more  to  completion,  and  richer  and  richer  ore  resulting,  as  the  margin  of  the 
peridotite  is  aiifiroached.  It  is  instructive  to  note  that  even  in  Fig.  11  when  the 
pyrrholitc  is  most  abundant,  the  olivine  crystals  themselves  are  still  intact  and  un- 
replaced.     They  contain  only  the  dusty  black  magnetite  as  before. 


The  Replacement  Theory 

]{egarding  1,'giow's  theory  of  replacement,  it  may  Iji-  poiiileil  out  tliat  even 
in  the  richest  of  the  ore,  the  original  olivine  crystals  arc  ((uitc  sharp,  clear-cut, 
and  unattacked.  Their  outlines  are  as  distinct  as  in  any  peridotite,  and  it  is 
evident  that  they  formed  before  the  ))yrrhotite  and  were  not  attacked  by  it. 
This  is  well  shown  in  all  the  photomicrographs,  but  particularly  well  in  Fig. 
11.     It    might   be   claimeil    f<ir   tlie   replacement    tl ry.    that    tlie    -idphide   soUi- 
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tidiis  ri'pliifcil  till'  <liallii<;t',  workinj,'  from  tin-  nuitiict  iiiwanl.  Tliis  iloe-; 
appwii'  iM)^silili',  liut  the  writer  would  point  out  tliiit  tlu-  piTi-t-iitufje  of  dialluge 
is  not  sutHcitMit  to  account  for  the  richness  of  the  disseminated  ore,  even  if  every 
vcstit-'c  of  it  were  rephiced  by  ])yrrliotite,  and  tliis  is  not  the  case,  for  even  the 
bc#t  ore  shows  scattered  dialla^'c  thr(Hi;.'li  its  interstices.  Still  further,  there  is 
no  evidence  of  the  finulual  attack  of  impregnating  solutions,  which  is  always 
visilile  in  leaner  ores,  where  tlie  replacement  is  incomplete.  This  is  well  shown 
in  Fi;,'.  :{.  plate  1.  l{ei>hicenient  hy  solutions  does  not  satisfy  the  conditions  met. 
As  11  further  evidence  against  the  substitution  theory,  the  writer  would  call 
attention  to  tlif  nndcsite  foot-wall  of  the  deposit.  Figure  I'i  shows  a  ])hot')- 
niierograpii  of  ilu'  andesite  taken  about  IdO  feet  from  the  contact.  The  long 
white  crystals  of  plagioclase  are  interwoven  with  pyroxene  (ilark).  The  chemical 
analyses  given  above  also  show  that  the  rock  is  as  basic  as  a  diorite  in  many 
places.  Fig.  IS  shows  the  same  andesite  brfiken  from  the  actual  contact  of  the 
ore    body,    and    the    ])yro.\ene    can    still    t)e    seen,    unreplaced    by    suljihide-.        If 


Fig.  10. — Rirlifi  OH',  liut  still  preseivinj; 
the  same  relation.ship  between  olivine 
anil  suliihides.  Magnification  ten  <li- 
anioteis. 


Fig.  11. — EicU  ore  where  olivine  crystals 
are  entirely  submerged  or  surrounded 
by  sulphides.  Magnification  ten  di- 
ameters. 


impregnating  solutions  had  attacked  the  pyroxene  of  tlie  peridotite  wall,  it  would 
also  have  attacked  the  same  mineral  in  the  other  wall.  It  is  perhaps  superfluous 
to  point  out  that  the  present  inclination  or  dip  of  the  contact  plane  is  no  indica- 
tion of  its  dip  at  the  time  of  the  deposition  of  the  ores. 


Theory  of  Magmatic  Segregation 

Turning  to  the  alternate  tlieory  of  magmatic  segregation,  as  advocated  by 
Coleman  for  this  deposit,  the  writer  would  point  out  that  it  also  does  not  quite 
meet  the  requirements,  but  does  appear  more  nearly  to  do  so.  It  has  been  sho\m 
already  that  the  massive  ore  is  clearly  of  later  age  than  the  disseminated,  and 
cannot  possibly  represent  material  that,  Ijeing  most  basic,  crystallized  first  and 
.settled   out   along  the   base   of   the    intrusive   body.     The   writer  has   just   sho\^^l 
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that  the  olivine  erystallized  before  the  inrrhotite  in  the  ilisseniinated  ore,  so 
that  a  view  of  niagmatic  segregation  which  involves  tlic  sinking  of  tlie  ])yrrhotite 
as  the  first  formed  mineral,  to  the  base  of  the  intrusive  bmly,  does  not  satisfy 
the  conditions  met  Avith  in  either  the  disseminated  or  the  massive  ore. 

It  is  pointed  out  above  that  the  massive  ore  is  in  perfectly  sharp  cnntaet 
with,  and  in  many  places  actually  penetrates,  the  disseminated  ore.  1 1\  many 
cases  fragments  of  disseminated  ore  are  entirely  enclosed  in  massive  ore,  so  that 
there  is  no  doubt  the  latter  is  of  later  age  than  the  disseminated,  and  occupies 
fractures  in  the  serpentine  rock,  the  andesite,  or  actual  contact  openings  between 
the  two.  made  by  some  later  local  movement.  This  movement  may  have  been 
dynamical,  or  what  is  more  likely,  may  have  been  merely  due  to  the  shrinkage 
of  volume  that  the  peridotite  would  suffer  in  cooling.  This  would  cause  tlie  mass 
to  shrink  away  from  the  andesite,  producing  spaces  along  the  actual  contact,  and 
also  smaller  fractures  in  the  disseminated  ore  and  serpentine  rock  itself.  If 
these  changes  took  place  in   the   closing  phases  of  the  peridotite   intrusion,   it 


Fig.  12. — Magnification  tliirty  diameters. 
Andesite  abojit  100  feet  from  the 
contact. 


Fig.  13. — Magiiiliratiiiii  ten  diameters. 
Andesite  broken  from  tlic  contact 
of  the  ore  body. 


would  1)0  easily  possible  for  them  to  re-open  channels  to  depth  at  w'hich  the 
metallic  sulphides  were  still  in  thermo-solution,  and  they  would  ascend  to  fill 
the  contacts,  as  well  as  smaller  fractures  in  either  wall. 

It  is,  of  course,  possible  that  the  massive  ore  is  very  much  later  in  age  than 
the  disseminated  ore,  and  may  not  have  been  introduced  till  the  diabase  intrusions 
of  Keweenawan  time,  which  are  abundjint  in  the  area  under  discussion.  Testing 
this  theory,  the  writer  found  one  small  vein  of  mixed  sulphides  in  a  l)ody  of 
diabase  on  the  Alexo  property,  from  which  he  chipped  out  a  sample  of  the 
sulphides,  free  from  rock  materials,  and  had  it  analyzed  for  nickel,  but  it  did  not 
carry  a  trace.  Since  even  the  apparently  barren  serpentine  rock,  away  from 
the  ore  bodies,  carries  0.-59  per  cent,  of  nickel  oxide,  flic  writer  is  satisfied  that 
the  source  of  the  ore  is  in  the  peridotite  intrusion  itself. 
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The  Probable  Origin 

That  suli)liide  niiiiorals  may  iTystallizc  from  a  magma  lia.s  bucu  proven 
cxperimontally,  and  there  is  no  doubt  that  this  also  occurs  in  natural  rock  mag- 
mas. The  sulphides  of  economic  importanre  arc  almost  wholly  confined  to  basic 
rtnks,  e.g.,  gabbros,  norites,  jjvroxenites,  and  i)eridotites.  The.se  are  all  deej^- 
seated  cry.stalli/.atioiis  in  wliich,  as  fused  solutions,  the  sulphides  are  usually  the 
latest  minerals  to  solidify.  In  the  pcridotite  n(j\v  under  discussion,  olivine  is 
almost  the  only  mineral  ])resent,  and  it  crystallized  first.  The  sulphides  beinj;  of 
■rreater  specific  gra\ity,  and  still  fusible  at  the  crystallizing  temperature  of  the 
olivine,  would  sink  to  the  base  or  margin  of  the  body,  but  the  load  of  accumulated 
olivine  crystals  on  tiie  residual  "  motlier  liquor,'"  would  cause  some  of  the  olivine 
to  sink  into  the  sulphides.  These  latter  would  soon  till  all  the  interstices  and 
solidify,  forming  siiarp  tontacts  with  the  already  submerged  olivine  crystals,  as 
is  .so  well  shown  in  the  ph()tomicrograplis  of  tlic  ore.  The  nickel-holding  pent- 
landite  was  tlic  last  mineral  of  all  to  solidify,  and  is  thus  found  in  little  flla- 
nients  or  vcinlets  ramifying  throughout  the  pyrrhotite  and  chalcopyrite.  The 
sulphides,  fhcrerorc,  were  an  original  constituent  o^  the  pcridotite  magma,  and 
took  their  turn  like  any  other  constituent,  in  the  crystallization  of  the  mass. 
This  explains  their  occurrence  at.  and  about,  the  margins  of  the  intrusive  rocks 
in  every  case.  Any  theory  of  later  introduction  has  to  meet  this  difficulty,  for 
it  is  not  easy  to  explain  why  the  invading  solutions  should  ahvays  be  confined 
to  the  actual  borders  and  eontacts.  The  mere  mechanics  of  such  a  theory  arc 
against  it. 

The  writer  considers  the  later  massive  ore  a  final  invasion  by  the  last  residual 
ore  solutions  from  the  deepest  portions  of  the  pcridotite  magma,  after  its  upper 
and  outer  portions  were  already  solid,  and  which  by  further  cooling  shrank  away 
from  their  surrounding  walls  in  certain  cases.  -The  writer  favours  this  origin 
as  against  the  much  later  Keweenawan  injection,  because  of  the  lack  of  nickel  in 
the  vein  cutting  the  diabase  on  this  same  property ;  and  also  because  of  the  diffi- 
culty of  explaining  why  nickel  injections,  of  two  such  widely  sepsirated  ages,  should 
strike  twice  in  the  same  place,  so  to  speak,  and  that  place  not  over  700  feet  long 
and  five  to  eight  feet  wide. 

To  summarize  then,  it  seems  dear  that  the  disseminated  ore  was  formed 
by  magmatic  segregation  within  the  pcridotite  body  proper,  and  that  this  segrega- 
tion was  the  last  material  to  solidify  rather  than  the  first.  It  settled  to  the  base, 
or  outer  margin  of  the  pcridotite,  by  its  greater  specific  gravity,  and  froze,  as  it 
were,  a  large  percentage  of  the  already  formed  crystals  of  olivine  in  its  body. 

After  the  whole  mass  had  become  solid,  it  still  continued  to  cool  and  there- 
fore to  shrink,  and  re-opened  a  channel  along  its  contact  to  deeper  portions  of  the 
mass,  where  solidification  had  not  yet  taken  place,  thus  allowing  the  sulphides 
to  well  up  and  fill  all  actual  openings  and  fissures  and  so  form  the  ma-ssive  ore. 
This  means  that  there  will  bo  places  in  the  area  where  disseminated  ores  occur 
without  any  massive  ore  being  present,  while  there  may  be  places  where  massive 
ores  are  found  with  no  disseminated.  The  Alexo  mine  is  chiefly  valuable  because 
both  types  occur  together,  yielding  a  good  shipping  product.  It  is  doubtful 
whether   it  would  pay  to  mine  and  ship   the   disseminated   ore   alone.     A   local 
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siiU'lter  iniglit  in-at  .»iuii  <>ii-  ai  a  |iruliK  'I'lic  mi'  apiu'Mis  in  In-  i  iniiniith  ^uiiiu 
to  iiiueontratitiii  liy   rinalatioii. 

Movements  Affecting  the  Ore  Body 

,  Since  till'   formation  of   tlu'  on-  IkhIv   there  has  heeii   luial   nuneiiic  iit    wliiih 

has  cansed  ajtprociable  faultiiijr.  in  addition  to  much  minor  slipjiiiij;  witli  well 
devcKiped  slickcnsiilino;.  (hic  fault,  .<trikin>r  north  and  soutli,  crosses  tlie  vein 
aliout  100  feet  west  of  the  main  sliaft.  Tliis  fault  can  lie  easily  sci-n  on  the 
surface  on  top  of  the  hill  just  south  of  No.  ■.'  sliaft.  where  the  horizontal  displace- 
ment can  he  directly  measured  as  2'i  feet.  A  second  fault,  or  another  lindi  of  the 
same  fault,  passes  more  or  le.ss  lonjjitudinally  throujrh  the  ore  body.  Its  dip  is 
approximately  -l.">°,  which  is  much  flatter  than  that  of  the  contaet.  .«o  that  it 
crosses  the  latter.  From  the  direction  of  gouges  and  grooves  on  the  fault  wall^. 
the  movement  can  he  .«een  to  have  heen  such  that  Ihe  ]^eridotite  or  han^inL''  wall, 
has  moved   down   and   westward. 

This  faulting  is  well  shown  in  the  two  sections.  Figs,  (i  and  "i.  accompanying 
this  report.  In  the  ujjper  level  of  the  east  drift  section,  tlii'  massi\c  ore  is  shown 
resting  on  a  foot  wall  of  disseminated  ore  and  peridotitc.  In  this  casi'  the  massive 
ore,  from  its  contact  with  andesite,  has  slid  down  and  out  over  ]ieridotitc  as 
shown  in  the  section.  ]n  the  lower  level  of  the  west  drift  section  a  large  block  of 
andesite  can  be  seen  to  have  sli|)ped  down  and  westward  from  its  former  position 
A  line  from  the  di.splaced  ore  on  the  u])per  le\el  at  the  east  end  to  the  disjdaced 
body  on  the  lower  level  at  the  west  end  about  indicates  the  line  of  actual  dis- 
placement. 

In  addition  to  this  larger  inoveineiit.  there  have  been  innuiueiable  .-mall 
slips  tiirougbout  the  peridotitc,  .so  that  it  is  very  much  broken  up.  and  everywhere 
ishows  abundant  slickensides,  with  secondary  serpentine,  re-crystallizcd  along  many 
of  the  minute  ])lanes.  This  separation  is  not  of  the  fibrous  asbestos,  but  den.~e 
green   .serpentine   in   sinalj    but    solid    \ciiilets. 

Other  Serpentine  Areas 

There  are  other  discovered  areas  of  serpentine  in  iiorlbern  Ontai-io.  and  no 
•doubt  many  more  undis«-overed  ones,  that  are  t)f  much  ecouomic  interest.  About 
one  and  a  half  miles  southwest  of  the  Alexo  mine  on  the  north  half  of  lot  3,  in 
the  first  concession  of  the  township  of  Dundonald,  serpentine  masses  are  found 
in  contact  with  andesites,  containing  a])preciable  amounts  of  disseminated  uickeli- 
ferous  jjyrrhotite  as  at  the  Alexo  miiu-.  Minute  stringers  of  massive  sulphides 
are  also  found.  While  the  associations  are  identical  with  tho.se  at  the  .\lexo,  no 
■work  has  yet  been  done  to  ])rove  their  actual  commercial  value.  These  areas  are 
sliown  on  the  small  map  which  acconiiwnics  this  report,  P'ig.  •'».  They  arc  now 
"under  investigation  by  jjro.-peetors  and   may  ])rove  of  value  for  nickel. 

During  the  early  spring  of  IDHi  another  interesting  serpentine  area  was  dis- 
covered by  Dan  OTonnor  on  lots  6  and  T  in  the  fifth  concession  of  the  town- 
rship  of  McCart.  A  small  sketch  mafi.  Figure  14,  shows  the  arcal  relationships. 
The  geological  associations  are  identical  with  those  at  the  .\le\o  mine.  Ifidges  of 
andesite  with   a   northeast   and  southwest    trend    fonn    the    prnmineiit    features   of 
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till'  aicii.  Ill  llir  IdWei'  MiiToiiiiiliiij,'  cuiiiitiv  the  niik;;  iiro  stTiifiitinc.  wliicli  both 
lii'ld  and  iiiicniscoiiic  c-xaiiiiiititiini  show  l<>  hi'  the  samo  as  tlint  iit  Ali'Xo.  Tlie 
ori^'iiial  rii<k  was  an  auirili'  i»Ti(l(itilc.  ccinifiiiscd  oi  olivine  for  the  nio^t  ]iart, 
with  anj.'ilr  in  Icsxt  anionnt.  Tiic  olivine  has  now  <;oik'  entirely  to  felt-like 
pseudoinorjihs  of  serpentine,  the  outlines  of  (he  ori;;inal  olivine  can  he  distinctly 
seen,  and  the  Maek  iron  oxides  are  a;:ain  eiinlined  to  tlie  olivine  crvstals.  as  was 
the  case  in  the  serpeiiline  fif  the  Alexo  distriet,  and  shown  in  the  ])hoton\icrofrraphs, 
figures  I.  .">.  ,s,  II.  I'miher  deM-ription  of  this  serpentine  is  not  necessary,  since 
it  is  in  every  resjiect   like  that  at   the  Alexo  ndiie. 

The  serpentiiK'  is  in  intusiw  eoniact  with  the  andesite.  which  shows  ellipsoidal 
structure,  and  a  somewhat  sehistose  texiiiic.     'The  strike  of  the  schist  is  nortli  30° 
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Fig.  14. — Plan  showing-  association  of  nickelift'ious  ]iviiliiititi-  wltli 
serpentine,  McCart  townsliiji. 

east,  and  the  ilip  is  to  the  iiortlnvest  at  ahout  (>.">°.  The  microscope  shows  the 
audesite  to  be  fiiie-.srrained  and  imuh  ri'-crystallized.  Filirous  to  radial  actiuolite 
is  abundant,  and  in  many  ])hjces  has  altered  still  lurtlier  to  seriiite.  so  that  the 
rock   in  many  ])laces   is  a   sericite  schist. 

On  lot  7  in  the  tifth  concession,  as  shown  in  the  sketch  map,  the  serpentine 
and  andesite  are  in  sharp  contact,  and  associati'd  with  the  serpentine  close  to 
this  contact  is  disseminated  ])yrrhotite.  coiitainintr  nickel,  and  small  stringers  of 
massive  sulphide  arc  also  iiresent  which  carry  as  much  as  3  ])er  cent,  of  nickel. 
It  is  very  significant  that  the  association  here  is  ideiitiea!  with  that  at  the  Alexo 
mine.  An  explanation  of  the  occurrence  has  already  been  suggested  bv  the  writer, 
and  need  not  be  repeated  here. 

Along  this  contact,  on  lot  7,  is  another  very  interesting  rock.  It  is  a  black 
schist  or  slate-like  mass,  quite  dense,  but  very  platy  or  slaty  in  texture.  In  the 
field  the  writer  took   it   for  a   carbonaceous  slate,  but  on  examination  under  the 
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niioroscope  it  proves  to  be  an  ash-rock  or  tuff,  made  up  of  small  angular  fraffiiuMits 
of  silicious  uuuerial,  and  shows  a  bedded  structure,  with  much  graphitic  material 
along  all  its  fractures,  bedding  planes,  or  other  lines  of  weakness.  This  ash-rock 
is  therefore  a  fragmental  phase  of  the  audesitic  volcanic  flow,  and  shows  such 
perfect  liedding  that  the  fragments  ajipear  to  have  settled  in  the  presence  of 
water.  There  is  the  most  perfect  bedding  and  alignment  nt'  material,  even  when 
viewed  microscopically.  Similar  ash-rocks,  associated  with  ellipsdidal  lavas,  are 
reported  bv  Burrows  in  the  Porcupine  district." 

Pyrits 

It  is  mentioned  above  that  disseminated  nickeliferous  ore,  as  well  as  small 
veins  of  massive  pyrrhotite  carrying  nickel,  are  found  close  to  the  contact  between 
the  serpentine  and  andesite.  While  working  about  these  contracts  for  nickel- 
holding  ores,  Mr.  O'Connor  discovered  an  interesting  and  somewhat  unique  de]iosit 
of  iron  pyrites.  Scattered  through  the  ash-rock  or  tuff  are  small  round  ball-like 
concretions  of  iron  pyrites.  They  vary  in  size  from  that  of  peas,  to  balls  two  inches 
in  diameter.  In  places  there  is  a  layer  six  feet  or  more  in  thickness,  where  these 
ball-like  concretions  are  so  packed  together,  as  to  be  almost  touching  each  other. 
It  is  the  writer's  belief  that  below  water  le\el  this  pyrites  wmild  tend  to  become 
massive,  and  if  so,  would  form  a  possiljle  source  of  the  sul])hide  for  the  I'xtraotion 
of  sulphur  dioxide,  so  much  needed  in  the  wood  pulp  industry  of  northern  Ontario. 

Chromite 

Chrome  iron  ore  is  universally,  and  almost  exclusively,  found  witli  [leridcitite 
rocks.  It  frequently  occurs  as  large  segregations  or  masses  whicli  have  separated 
out  of  the  basic  rock  magma  during  the  process  of  solidification.  Such  masses 
are  quite  irregular  in  shape,  and  have  no  definite  walls  or  nuirgins,  but  grade  off 
into  the  peridotite  rock.  At  other  times  chromite  occurs  in  veins,  pockets,  or 
contacts,  where  it  appears  to  have  filled  fractures,  joint  planes,  or  other  lines  of 
weakness  in  the  rock.  These  openings  seem  to  have  been  filled  from  a  pnenmalitic 
or  after  period  of  the  intrusion. 

Xo  deposits  of  the  former  kind  were  seen  by  the  writer  in  imrtheni  Ontario, 
but  small  stringers  or  veiulets  of  the  latter  type  were  foiuul,  none,  however, 
suggesting  economic  possibilities.  The  serpentine  masses  show  scattered  grains 
of  chromite  in  numy  places,  and  analyses  xip  to  8  per  cent,  (•liiiniiiiini  were 
obtained,  but  it  would  require  at  least  double  this  percentage  to  make  it  possible 
to  treat  such  a  rock  for  its  chromite  contents.  Some  evidence  of  concentration 
is  shown  in  masses  of  serpentine  which  have  a  lilotcheil  or  spotted  a])|iearance, 
the  blotches  being  nests  of  chromite  from  an  ineii  to  three  inches  in  diameter. 
Such  an  occurrence  is  well  shown  on  the  line  between  lots  1  and  2  in  the  second 
concession  of  the  township  of  Dundonald.  It  would  be  strange  indeed  if  a  country 
so  rich  in  a  rock,  that  is  in  turn  so  rich  in  chromium,  should  not  yield  some 
economic  deposits  of  this  metal,  when  careful  prospecting  is  done  over  the  whole 
area.  The  writer  would  suggest  that  the  margins  of  serpentine  masses  be  examined 
wherever  exposed,  for  concentrations  of  chrome  iron  ore,  because  this  oxide  would 

'"Out.  IJnr.  Mims.  Vol.  .\.\'IV,  lii].5,  I'urt  :',,  ]..  12. 
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be  one  of  tlie   lirsl  to  crystallize  out  of  the  inagiiia,  ami   would   tliereforu  likely 
settle  to  the  base  and  edges  of  the  peridotite  mass  in  wliieh  it  occurs. 

Serpentine  has  been  reported  from  several  other  parts  of  northern  Ontario, 
among  wiiieh  the  following  may  be  mentioned:  in  the  Porcupine  gold  area  some 
fifteen  or  twenty  miles  to  the  southwest  of  the  Alexo  district.  Several  areas  of 
serpentine  iiere  have  been  niappiMl  liy  J5urrii\\s  ami  Hopkins,  and  are  shown  on 
map  No.   21   D." 

North  of  Porcupine  about  twenty-live  miles,  in  the  township  of  Heaume, 
special  interest  has  been  attached  to  these  serpentine  areas  on  account  of  the 
discovery  of  microscopic  diamonds  in  them.  Platinum  and  chromium  were  also 
found  in  the  rock,  but  none  of  these  minerals  were  present  in  large  enough 
quantities  to  have  commercial  value." 

In  Coulson  and  Warden  townships  a  few  miles  soutli  of  Lake  Abitilii,  areas 
of  seri)cntiiio  liave  been  mapped  by  Hopkins  and  Greenland." 

Serpentine  was  also  discovered  in  1!)08  by  the  writer  on  the  east  shore  of 
Lower  Lake  Abitilii."  Analyses  showed  that  the  rock  contained  G.73  per  cent,  of 
chromium. 

Asbestos 

Another  product  of  great  economic  value  that  may  be  expected  in  close 
association  with  these  serpentine  masses  is  asbestos,  a  fibrous  form  of  serpentine. 
It  has  been  mentioned  above  that  the  peridotite  rocks  of  this  area  are  completely 
altered,  and  that  the  olivine  has  changed  to  serpentine.  This  is  not  merely 
a  matter  of  weathering,  but  a  deep-seated  alteration  or  melamorphism  brouglit 
about  by  mineralizing  solutions,  for  the  most  part  silicious  or  calcareous  in 
character.  These  alterations  of  the  olivine  to  serpentine  are  accompanied  by 
an  increase  in  volume  of  the  whole  rock  mass,  which  brings  about  great  variations 
and  irregularities  of  pressure,  so  that  the  re-crystallized  serpentine  shows  at  least 
three  modes  of  occurrence.  First,  there  are  seams  or  veins  of  fibrous  asbestos 
or  chrysotile,  in  which  the  fibres  are  packed  tightly  together,  and  are  oriented 
at  right  angles  to  the  walls  of  the  seam  or  vein.  Second,  there  is  so-called  massive 
seri)ontine  where  bands  or  seams  of  dense,  compact,  even  grained  serpentine  occurs ; 
and  third,  the  altered  rock  itself  which  preserves  the  texture  of  the  original 
plutonic  rock,  but  the  crystals  of  olivine  are  now  serpentine  pseudomorphs. 

Microscopic  examination  of  all  three  of  these  shows  that  they  arc  after  all 
muili  tlie  same  thing.  They  are  all  fibrous  in  texture.  Even  the  so-called  massive 
serpentine  is  a  closely  packed,  felt-like  aggregate  of  minute  fibres  in  every  con- 
ceivable orientation.  The  crystals  of  olivine  in  the  third  type  show  little  nests 
or  spot5  of  the  compact,  felt-like  serpentine  just  described,  but  along  every  little 
crack  or  cleavage  plane,  the  minute  fibres  are  packed  in  crosswise  to  the  line 
of  fracture,  and  the  fibres  end  abruptly  against  the  wall,  so  to  speak. 

The  commercial  asbestos  is  of  the  first  type  mentioned,  and  is  also  found 
as  veins  occurring  in  fractures,  cracks,  or  Joints  planes  cutting  the  massive  serpen- 
tine, or  the  altered  peridotite.     The  fibres  stand  at  right  angles  to  the  wall,  so  that 

"  Out.  Bur.  Mines,  Vol.  XXIV,  1915,  Part  3. 
'-Thirl.,  Vol.  XXTII.  1014.  Part  I,  pp.  47,  4R. 
"Thirl..  Vol.  XXrV,  101.5.  Part  1.  pp.  171-184. 
"Ibid..  Vol.  XVIII.  1900.  Pait  1.  pp.  27.'?,  274. 
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all  the  asbestos  is  piiiked  into  the  veins  exactly  as  were  the  microscopic  fibres 
in  the  individual  i.rv>tal<  <>(  olivine.  The  vi-iiis  vary  in  width  np  to  twn  and  a 
half  inches,  and  are  abundantly  scattered  through  the  roik,  with  a  good  deal  of 
parallelism  in  the  main,  but  witii  many  cross  veins,  and  cvcu  liorizontal  ones 
in  addition. 

These  veins  of  asbestos  form  in  j>laccs  as  nuuli  as  \'i  jut  unt.  <>{  the  rock 
mass,  so  that  it  is  practically  impossible  that  they  represent  the  lilling  of  open 
lissures.  So  large  a  numljcr  of  sjiaces  up  to  twti  and  a  lialf  iiulies  in  width, 
running  in  all  directions  tlirougli  the  mass,  could  scarcely  exist  as  actual  openings. 
The  writer  therefore  believes  that  they  represent  the  innnerous  fractures  that 
would  result  partly  from  the  original  cooling  and  slirinkage  of  tlic  rock  mass, 
but  mostly  from  the  increase  in  bulk  of  the  roek  wliile  undergoing  serpentization. 
These  fractures  would  not  be  open  ones  witli  walls  apart,  but  merely  cracks  with 
walls  practically  in  contact.  As  the  sepentinization  proceeded  :ill  lliro\igh  the  rock, 
those  portions  actually  along  the  cracks  would  behave  in  the  .-amc  way  as  the 
microscope  shows  the  olivine  to  have  behaved  along  the  cleavage  and  fractures 
within  the  individual  crystals  of  it  in  the  rock.  Ke-crystalli/.ation  of  the  ser- 
pentine along  the  cracks  therefore  took  j)lace,  and  extended  at  times  an  inch  or 
more  into  each  wall  from  the  crack,  and  the  original  break  is  now  represented 
by  a  medial  plane  which  is  found  through  almost  every  asbestos  vein. 

One  of  the  most  striking  fcatuix>s  of  these  asljestos  veins  is  the  uniformity 
of  width  which  they  niaiutain.  That  is  to  say,  while  all  variations  in  width  are 
found  among  the  several  veins,  from  mere  stringers  up  to  two  iind  a  half  inches, 
yet  one  and  the  same  vein  preserves  a  rcmaikablc  constancy  of  width.  They  are 
little  dike-like  bodies,  whose  walls  are  parallel,  the  asbestos  ending  so  al)ruptly 
against  the  wall  rock  as  to  suggest  no  connection  whatever  witli  it.  The  writer 
believes  that  the  asbestos  veins,  although  distinct  and  dike-like  in  their  appearance. 
are  merely  a  pha.se  of  the  re-crystallization  that  accompanied  the  alteration  from 
olivine  to  fibrous  serpentine;  and  tliat  tlie  solutions  which  brought  about  the 
change  seeped  along  a  crack  or  fracture  and  attacked  both  walls  simultaneously, 
and  worked  out  to  about  the  same  distance  in  each  wall,  thereby  producing  veins 
of  very  even  width,  and  uniformity  of  texture. 

That  the  serpentine  is  dense  in  one  place,  radial  in  another,  or  in  felt-like 
intergrowths,  or  fibrous  in  sUll  other  ]>laces,  is  probably  due  to  the  differential 
pres.sures  throughout  the  peridotite  mass,  due  to  the  expansion  in  volume  which 
accompanied  the  change  from  olivine  to  serpentine.  This  expansion  can  be  shown 
by  calculation  of  the  molecular  volumes  of  the  olivine  and  serpentine,  to  be  as 
high  as  50  per  cent,  or  even  more  in  certain  cases. 

The  best  deposit  seen  Ijy  tlie  writer  is  known  as  the  Campsell  claim  H.R.  968, 
in  the  township  of  Deloro,  which  is  reached  by  a  good  road  from  South  Porcupine. 
Portions  of  the  serpentine  on  this  claim  carry  as  high  as  Ti  per  cent,  of  asbestos 
veins,  and  fibre  is  found  up  to  two  and  a  half  inches  in  length,  nnich  of  it  being 
two  inches.  The  writer  learns  that  since  his  visit  to  this  claim  it  lias  been 
opened  up  and  shipments"  of  asbestos  have  been  made. 

■^See  page  107,  Mines  of  Ontario. 
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MOLYBDENITE  DEPOSITS  OF  ONTARIO 

By  A.   L.   I'AkSO.NS 


Introduction 


III  aiconlaiuv  witli  instnuiiipiis  Iroiii  T.  W .  (lil)S(iii,  Dcjiiitv  MuiistiT  of 
Mini's,  tlio  writor  luidortook  the  iiivcsti^rnlidii  of  the  iiiolylHlciiitf  tli-jiosits  uf 
Ontario  ilurini;'  llu'  inonliis  of  M:i\.  .liiiir  aini  Si'jiIiuiImm-.  IVlil.  In  tlii>  woriv 
an  cll'ort  was  niado  to  visit  fvciv  |iiinliuinfr  loiaiitv.  aiul  iiuarlv  ivcry  known 
prosiKx-t  in  tiu'  casti'iu  [)ar(  ol'  tiic  |)iovinci'  was  t'xaniincil.  In  a  U-w  instances 
where  previous  ilosiri|itions  imliralrd  lliat  deposits  witi'  of  no  ciiiiinuTcial  value, 
recorded  localities  were  not  visited.  I)iit  in  cverv  such  case  information  was  received 
from  men  wiio  had  invcstiiiated  llie  dc[)osits  which  conlirme<l  tlic  iin-viously  pub- 
lished descri])tioMs.  Altiioiijih  it  was  i<iiowii  tiiat  there  arc  many  iKciirrences  of 
this  mineral  in  the  western  jiart  of  the  innvinre,  snnie  of  wliich  had  been  seen 
liy  the  wrili'r  a  few  years  aL;ii.  it  diil  imt  -eeiii  dusiralile  to  extend  the  work  in 
this  direction,  as  the  known  de|Mi>ii>  that  have  been  described  aie  in  nearly  all 
eases  too  small  and  too  jioor  in  ninlylidenite  to  be  of  economic  importance.  It 
was,  however,  deemed  advisable  that  the  de|iosil  on  (udl  lake,  near  Dryden,  should 
be  eXaniiiied  ami  K.  'riioinsoii  was  instructed  to  \isit  this  property,  .\niither 
properly  in  the  Manitmi  lake  region  was  also  visited  bv  Mr.  Thomson:  and  the 
descri]itions  of  these  occurrences  are  included  in  this  report. 

in  the  investijration.  a  feature  of  prime  imi)ortance  was  the  ascertaininij  of 
the  common  mode  of  occurrence  of  the  mineral,  as  a  iruide  to  prospecting  for 
further  economic  deposits.  There  seemed  to  be  j)articidar  need  of  this,  as  the 
common  association  of  molybdenite  in  eastern  Ontario  i>  such  that  a  person 
reading  the  ordinary  descriptions  of  thi'  occurrence  of  this  mineral  would  be 
likely  to  look  in  almost  any  other  place  than  where  it  is  most  likely  to 
occur.  Hr.  T.  Tj.  Walker  has  given  a  brief  description  of  this  type  of  occurrence,' 
and  has  indicated  it  as  being  typical.  In  \  iew.  however,  of  the  almost  universal 
generalizati<ins  that  aie  ordinarily  given,  it  is  desirable  to  emphasize  the  state- 
ment that  nearly  exery  deposit  of  commercial  importance  in  eastern  Ontario  is 
at  or  near  the  contact  of  granitic  rock  an<l  crystalline  limestone. 

.\n  attempt  was  also  made  to  get  an  estimate  of  the  quantity  of  molybdenite 
available  in  the  various  mines  and  prospects.  This,  however,  is  an  extremely 
ditlicult  matter  in  most  cases  for  two  rea.sons ;  first,  because  the  rich  specimens 
have  usually  been  taken  away,  .so  that  the  stock  piles  and  dumps  consist  of  low 
grade  material ;  and  .second,  the  weathering  of  the  rock  and  ore  exposed  in  the 
mine  results  in  the  oxidation  of  the  molybdenite  to  molylidite.  which  is  usually 
worn  away  from  the  exposed  surface. 


'  Mines  Braiu-li  Bull.  O.S,  MolyVidemim  Oirs  of  Caiiaila.  p.  0. 
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Molybdenum  .Minerals 

In  studying  the  possibility  of  inoroasing  the  produetion  o(  iiinlylnlcnuiii.  it 
is  of  interest  to  tabulate  the  known  minerals  which  contain  ilii-  nutal.  nntl  to 
consider  the  chemical  and  physical  properties  of  each,  as  well  as  the  niiniTal 
association.  In  certain  cases  this  may  lead  to  the  disrovcry  of  other  substances 
of  considerable  economic  ini]iortance.  Tiie  knuwn  iiatiunl  loiniKuinds  of  molyb- 
denum are  the  following: 

Mohbdenite    MoS, 

Molybtlite    Fe-A3  MoO^.T'^  11=0 

Ilscmaiinite    M0O...4M0O3 

Wulfciiite     I'bMoO, 

Powellitc    (';iMo(), 

Belonesitc JlgMoO, 

Aclirematitc     .^(S  PbsAsA.  Pb.  CK.)  4(,  Pb.MnO,) 

Koechlinito    Bi-Oj.MoOj 

Patoraite    

Eositc     

Molybdosodalite    

Molybdenite  is  the  commonest  ore  of  molybdenum,  and  at  ])i'csfiii  the  only 
one  found  in  Ontario  in  economic  quantities.  It  looks  nuirh  like  gra]iliitc.  and 
occurs  in  scales  which  are  sometimes  so  minute  as  to  require  a  microscope  for 
their  detection,  while  at  other  times  the  scaly  masses  may  l)e  as  nnuli  as  a  foot 
in  diameter.  Occasionally  these  scales  radiate  from  a  coninioii  centre  rtniiiing 
nodules,  while  at  times  the  aggregate  may  have  an  earthy  texture.  In  all  cases, 
however,  the  mineral  exhibits  a  colour  which  may  be  tised  to  distinguish  it  from 
graphite,  the  only  mineral  with  which  it  is  likely  to  be  confused.  The  idltnir  is  a 
bluish  lead  gray,  while  graphite  is  black  to  brownish  black.  If,  however,  the 
colour  does  not  serve  as  a  distinguishing  feature,  it  is  easily  tested  by  making 
a  mark  with  it  upon  paper.  Usually  this  mark  is  shining  and  of  a  bluish  colour, 
Iwcause  the  powdered  mineral  is  not  finely  pulverized.  If,  however,  this  mark 
is  rubbed  with  the  finger,  the  paper  and  finger  pulverize  it  still  finer,  and  it 
becomes  grayi.sh  green.  No  other  mineral  which  will  make  a  mark  on  paper  wi!l 
yield  this  colour.  Although  so  extremely  soft,  it  is  decidedly  heavy  (sp.  g.  4.7), 
and  its  greater  specific  gravity  might  also  be  used  to  distinguish  it  from  graphite. 

Molybdite  is  a  straw-yellow  to  canary-yellow  mineral,  which  is  frequently 
found  near  the  surface  as  a  result  of  the  oxidation  of  molybdenite.  It  was  formerly 
supposed  to  he  pure  molybdic  acid,  hut  recent  investigations  by  Schaller  show 
it  to  be  a  hydrous  ferric  molybdate.  It  is  occasionally  found  in  sufficient  quantity 
to  be  useful  as  an  ore,  but  at  present  it  is  doubtful  whether  this  mineral  can  be 
recovered  from  Ontario  ores  economically. 

Wulfenite  is  probably  the  second  most  important  ore  of  molybdenum.  It  is 
usually  honey  yellow  to  orange  red  in  colour,  is  easily  scratched  with  a  knife 
(hardness  3)  but  not  by  the  finger  nail,  has  a  specific  gravity  of  about  7.  and 
occurs  in  thin  tabular  crystals.  Occasionally  the  crystals  develop  a  pyramidal 
habit.  It  occurs  in  considerable  abundance  in  Arizona,  Xew  Mexico,  Nevada  and 
California.  It  is  found  principally  near  the  surface  along  witli  other  oxidized 
ores  of  lead. 
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In  view  of  tlu'  lurffo  deposits  of  tliis  inincnil,  it  would  Ix'  imturiil  to  expect 
to  (iiiii  (lie  sulpliides  of  leud  and  inolyhdemim  iiitiiiiatelv  associated.  This,  so 
far  as  tlic  writer  lias  observed,  is  not  the  case,  l)iit  it  is  of  interest  to  note  that 
load  deposits  arc  found  in  certain  jiarts  n(  eastern  Ontario,  not  far  from  niolyb- 
deniiin-prodncinf;  localities.  Wiiether  these  deposits  helonfr  to  the  same  period  of  ore 
de|)osition  as  the  niolvhdcnite  is  an  unsolvetl  i|ucstioii.  hut  if  they  do  it  is  possible 
that  a  inineriil  iiintaiiiiiii:  liotli  lead  and  innlyliilcnmn  wmilil  dccur  at  a  certain 
depth. 

Kdcclilinilr  i>  ii  niiiici-iil  wliirli  lias  riMcnily  lieeii  dcscrilied  by  ScliaMcr.'  It 
occurs  in  small  fircenish  tabular  crystals  rcscnibliiiL'  turlicTiiilr.  and  is  associated  with 
quartz,  native  bisinutb.  snialtitc  a  red  mineral  (  rcal;:ar  ? ),  a  few  needle-like  pri>iM~ 
of  a  j;ray  metallic  mineral  ( bisnnithinite?)  (stibiiite?).  and  three  unidentiiied 
minerals.  The  orii^inal  niaterial  came  from  Schneeberg,  Saxony.  In  composition 
it  is  a  molybdate  of  bisnnitli  (  Ui^.O,.  MoO,.)  Two  points  of  interest  are  to  be 
borne  in  mind.  The  association  is  the  Cobalt  silver  association,  and  so  indicates 
the  possibility  of  the  existence  of  this  mineral  in  Ontario.  The  ])ossiblity  of  a 
similar  mineral  containing  sulphur  instead  of  oxygen  at  greater  depth  is  to  be 
considered.  The  association  of  molybdenite  and  bismutbinite  is  common,  and  it 
is  desirable  to  examine  such  deposits  carefully   tm'  \iiiknciwii  minerals. 

Beloncsite  is  a  substance  crystallizing  in  small  needle-like  crystals  in  one  of 
the  lava  flows  at  Vesuvius.  From  (|ualitative  tests  it  was  shown  1o  contain 
magnesia  and  molybdic  acid. 

I'owellitc  is  a  rare  mineral  found  at  the  I'eacock  lode  in  the  Seven  Devils 
mining  district  in  Tdabo.  It  consists  principally  of  calcium  molylidate.  but  con- 
tains in  addition  some  calcium  tnngstate. 

Aclirematite  is  a  massive  niaterial  found  in  the  mines  of  tiuanacere,  Cliihuahua, 
Mexico.  The  composition  correspmids  to  a  niixlure  of  mimetitr.  massicot  and 
\vulf(>nitc. 

llscmaiuiili'  is  a  l)luc-black  to  black  erypto-crystallino  mineral,  which  becomes 
blue  on  exposure.  It  is  soluble  in  water,  giving  a  deep  blue  Milulioii.  It  is  a 
product  of  the  decomi>osition  of  inclallic  molybdatcs.  Jt  is  probably  owing  to 
the  presence  of  this  mineral,  that  ]iyrrbotitc  and  pyrite  when  associated  with 
molybdenite  are  tarnished  so  as  to  be  I'cadily  mistaken  for  bornite  and  chalcopyrite. 

Pateraite  is  a  black  massive  mineral  supposed  to  be  a  molybdate  of  cobalt 
from  Joachimsthal.  The  material  was  so  intimately  mixed  with  pyrite  and  bis- 
mutbinite that  it  could  not  lie  completely  separated  and  the  exact  composition 
is  unknown. 

Kosite  from  micro-chemical  tests  is  assumed  to  be  a  vanado-inolybclate  of  lead. 

!^[olyb(blsodalitc  is  a  variety  of  sodalite  from  Monte  Somma  which  contains 
over  2  per  cent,  molvbdenum  trioxide. 

So  far  as  the  Ontario  deposits  are  concerned,  the  only  one  of  the  minerals 
enumerated  above  that  is  of  importance  is  molybdenite,  though  in  a  few  instances 
the  molybdite  is  snflTiciently  ])rominent  to  suggest  the  possibility  of  economic 
recovery  by  leaching  the  ore  with  ammonia  before  further  concentration. 

-r.  .s.  Cool,  .sur.,  R-.iii.  (iio.  pp.  ^o■■:A. 
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A  New  Molybdenum  Mineral 

A  dark  greeu  mineral  rich  in  nuilvbdciuim  occurring  as  an  incrustation  on 
specimens  of  ore  from  Lucania  Tunnel  near  Idado  Springs,  Colo.,  has  recently 
been  discovered  by  F.  B.  Lauey  of  the  United  Scates  Geological  Survey.'  The 
mineral  itself  has  not  yet  been  fully  examined,  but  an  analysis  of  the  mine  water, 
which  is  of  a  deep  blue  colour  and  has  a  specific  gravity  of  1.031  at  25°  C,  yields 
a  high  molybdenum  content.    This  analysis  shows  in  grams  per  litre: 

Molybdenum  trioxide   ^MoO,')    7.!)S  Magnosiiiin    ~Z 

MolVbdeiiuni  dioxide   (MoO;)    Trace  8oaiuni     20 

Ferrous   Iron    2.01  Potassium    14 

Ferric    Iron    1.75  Sulphate   (SO.)    18.2G 

Aluminium    27  C.iloiiiie  (CI)    17 

Calcium    50  llydrogon   (of  free  acid)    13 

In  addition  to  the  minerals  mentioned  above,  \vc  have  minerals  of  somewhat 
doubtful  character,  mentioned  in  various  publications.  Molybdurane  is  supposed 
to  be  a  molybdate  of  uranium,  and  is  said  to  be  found  at  Joacliim.*thal,  Bohemia. 
Knightite  is  said  to  be  a  phosphate  of  molybdenum,  found  at  Catherine's  Ilill  in 
the  State  of  Maine.  Molybdo-ferrite  is  said  to  be  an  anhydrous  ferrous  molybdate. 
The  writer  has  been  unable  te  find  the  original  descriptions  of  these  minerals. 
A  source  of  molybdenum  which  may  be  of  considerable  value  in  certain  regions 
is  scheeiite,  the  tungstate  of  lime.  This  mineral  frequently  contains  molybdenum 
in  place  of  part  of  the  tungsten,  and  in  certain  instances  the  molybdic  acid  is 
more  than  8  per  cent,  of  the  mineral.  In  connection  with  this  it  may  be  mentioned 
that  in  the  analysis  of  powellite,  the  molybdate  of  lime,  more  than  10  per  cent. 
of  tungstic  acid  was  found. 

Geological  and  Mineralotrical  Association 

The  geological  and  mineralogical  association  of  molybdenite  vary  materially 
in  different  mining  regions,  and  a  rule  for  prospecting  which  miglit  be  valuable 
in  one  region  would  be  useless  in  another.  In  general,  however,  it  may  be  said 
that  it  is  found  in  or  near  granitic  rocks,  though  it  is  seldom  an  original  con- 
stituent of  these  rocks.     The  principal  types  of  occurrence  are : 

(a)  Pegmatite  deposits,  in  which  the  molybdenite  is  associated  principally 
with  quartz  and  feldspar,  with  smaller  quantities  of  mica  and  pyroxene. 

(h)  Quartz  veins,  which  often  carry,  in  addition  to  the  molybdenite,  ores 
of  bismuth,  tin  and  tungsten,  and  frequently  tourmaline.  Pyrite  and  pyrrhotitc 
are  also  frequently  found  in  these  veins.  Sometimes  copper  ores  are  also  associated 
with  the  molybdenite,  but  in  Ontario  this  is  not  common. 

(c)  Mineralized  crevices  in  granitic  rocks,  where  the  molybdenite  has  been 
deposited  on  the  walls,  but  the  crevice  has  not  been  filled  as  in  (&)  with  quartz 
or  other  vein  matter.  Such  deposits  arc  frequently  very  showy,  but  are  of  little 
economic  value. 

(d)  "Pipes"  of  silieious  material  in  granite,  cariying  molybdenite  and 
bismuth,  such  as  the  deposits  at  Kingsgate  near  Glen  Innes,  New  South  Wales, 
and  Wolfram  Camp,  Queen.sland. 

•TT.  S.  Bur.  Mines,  Bull.  Ill,  p.  15. 
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(e)  l^iotiU'  f,'riii»itc  farrying  iiiolyljiU'iiite  as  an  original  constituent,  is  tles- 
criijcd  from  Mt.  Stroiiauh,  near  Scottsdaio,  Tasmania. 

(/)  Contitct  deposits  at  or  near  the  contact  of  granite  and  otlicr  rocks.  These, 
so  far  as  our  knowledge  goes,  are  by  far  tlie  most  important  of  the  deposits  in 
•eastern  Ontario,  and  possibly  of  western  Ontario  as  well.  In  general,  Ihey  lie  at 
the  contact  of  granite  or  pegmatite  with  crystalline  limestone  in  a  zone  of  pyrox- 
■enite,  which  has  presumably  been  formed  by  the  metamorphic  action  of  the  granitic 
mass  upon  the  limestone.  In  these  deposits  pyrite  and  pyrrhotite  'arc  almost 
universally  present,  while  the  other  associated  minerals  are  quartz,  calcite,  tour- 
maline, phlogopitc,  titanite  and  hornblende. 

A  -variation  from  the  type  of  contact  deposit  common  in  Ontario  occurs  in 
Tasmania,  whore  the  ore  on  King  Island  is  said  to  consist  essentially  of  garnet 
with  quartz,  i'])idote,  calcite,  monoclinic  pyroxene  and  actinolite.  The  metallic 
minerals  are  schoclite,  molybdenite,  pyrite  and  bismuth.  This  deposit  is  very 
close  to  a  contact  with  granite,  and  probably  represents  a  more  highly  meta- 
morphosed type  than  most  of  the  Ontario  deposits.* 

l^rospettinji  for  .'\\ul>'bUenite 

So  far  as  the  deposits  in  eastern  Ontario  may  be  used  as  a  guide  in  prospecting 
for  further  deposits  of  an  economic  character,  the  most  favourable  locations  are 
near  the  Iwrdors  of  granite  masses,  particularly  when  tliese  are  in  contact  with 
crystalline  limestone.     In  case  a  baud  of  pyroxcnite  is  found  between  these  two 
rocks,  this  should  be  thoroughly  examined  for  molybdenite,  as  in  all  the  deposits- 
that  the  writer  has  examined  pyroxene  has  been  associated  with  molybdenite.     As- 
to  the  conditions  in  the  western  part  of  the  province  where  limestones  are  almosf 
lacking,  it  is  probable  that  the  molybdenite,  when  found,  will  be  near  the  contact 
of  granite  and  the  basic  igneous  rocks.     In  the  few  instances  where  tlie  writer 
has  seen  deposits  of  molybdenite  in  the  western  part  of  the  province,  this  is  the 
case,  but  he  has  not  seen  a  sufficient  number  to  warrant  him  in  stating  deflnitelv 
that  it  is  the  rule. 

Concentration 

Hitherto  the  concentration  of  molybdenite  has  been  one  of  the  most  diffioilt 
problems  in  ore  dressing.  This  has  been  due  in  part  to  the  liigh  molybdenum 
content  demanded  by  the  market,  and  in  part  to  the  character  of  the  mineral. 
For  ores  which  contain  no  bismuth  or  copper  the  standard  of  the  market  is  too 
high  for  the  best  interests  of  the  industry,  as  the  demand  is  for  a  concentrate  that 
will  carry  from  90  to  95  per  cent.  MoS,.  In  the  case  of  the  ores  from  eastern 
Ontario  as  well  as  other  ores  which  the  writer  has  seen,  it  would  be  more  equitable 
to  base  quotations  on  a  TO  per  cent,  concentrate.  The  impurities  in  the.se  con- 
centrates are  either  sulphides  or  silicates,  principally  pyrite  and  pyrrhotite,  or 
pyroxene  and  mica.  In  use,  the  concentrate  is  either  introduced  as  the  sulphide 
into  the  furnace,  or  roasted  to  convert  the  molybdenite  to  molybdic  acid.  In  the 
first  ease,  pyroxene  and  mica  would  be  removed  in  the  slag,  while  the  pyrite  and 
pyrrhotite  would  furnish  a  source  of  iron  for  the  manufacture  of  ferro-molybdenum. 

*  f^-enlosical  Suivpv  of  Tasmania.  Mineral  Resources,  Xo.  I,  Part  IIT,  page  10. 
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In   that   case  the   value  of  the  concentrate   should   he  based   on    the   niolvlpdeiiite 
content,  and  the  iron  values  should  be  added. 

lu  case  the  molybdenite  is  to  be  roastetl.  these  accompanying  minerals  are 
of  no  value,  but  are  also  harmless,  and  are  remo\cd  with  little  dillicnltv  in  the 
subsequent  leaching  <.<(  the  roasted  mass. 

As  a  preliminarv  to  lurtlicr  trcainuMii  of  the  ores,  it  is  customary  to  pick 
©ut  by  hand  large  flakes,  as  the  loss  in  i-nishing.  rolling  and  screening  of  this 
type  of  material  is  comparatively  large,  in  all  concentrating  mills  the  ore  is 
reduced  to  a  size  that  will  pass  a  20-niesh  screen.  E.xtremely  fine  grinding  is  not 
to  be  desired  in  most  cases,  as  that  portion  of  tlie  rolled  material  which  passes 
through  a  60-mesli  screen  is  found  to  carry  an  almost  negligible  quantity  of  molyb- 
denite. In  consequence,  the  best  results  will  i)robably  be  obtained  by  crushing 
and  rolling  the  ore  to  pass  a  5J(t-me.sh  sieve,  aiul  jiassing  this  material  over  a  (10- 
mesh  screen  to  remove  dust,  thereby  lessening  the  load  on  the  concentrator. 

The  various  concentrating  machines  will  be  discussed  in  the  descri])tion  of 
the  several  plants.  Detailed  dcscriiitions  of  well  kimwu  colieentrators  are  not 
given,  except  where  som(>  new  feature  lias  been  intrniliK  ril  fm-  tlic  treatment  of 
molybdenite. 

Spain  iMill 

This  mill  is  owned  by  Mr.  W.  J.  .Spain  of  New  York,  and  is  located  at  the 
Spain  mine  in  (iriifith  townslii|).  I'eiifrew  eouiity.  A  general  view  (if  the  princi])al 
buildings  is  given  in  figure   1. 

The  power  is  furnished  by  two  lid-h.p.  ImiliT?  wliieli  ai-e  located  in  the  build- 
ing to  the  left.  The  engine  is  in  the  mill  building.  P>efcire  being  brought  to 
the  mill,  the  large  Hakes  of  molybdenite  are  pirked  out  by  hand,  and  the  rock 
eontaiuiug  the  smaller  material  is  then  put  tlii-(iui:li  a  jaw  ernsher.  Fiumi  this 
point  it  is  carried  on  a  ])ieking  belt,  where  Hake  molybdenite  and  waste  rock  are 
removed,  to  a  set  of  rolls  which  reduce  it  to  about  I/2  inch.  It  i-  then  conveyed 
on  a  second  picking  belt  to  a  second  series  of  rolls.  The  line  material  is  then 
dried  in  a  steam  drier  and  bolted,  after  which  it  is  further  concentrated  by  a 
Hooper  pneumatic  concentrator.  This  rc])resenls  the  ])ractice  in  the  early  part 
of  the  summer.  During  the  summer,  however,  a  mcxlilication  was  introduced  in 
the  form  of  a  Wood's  machine. 

Renfrew  Molybdenum  Mines,  Limited 
This  company's  mill  was  in  course  of  cDiistructiun  during  the  summer,  and 
was  not  finished  at  the  time  of  the  writer's  second  visit  in  September.  The 
manager,  Mr.  Charles  Spearman,  however,  kindly  furnished  some  particulars  of  the 
proposed  method  of  concentration.  It  is  the  intention  id  use  the  Mlmore  \'aeuuni 
concentrator,  and  as  a  ]ireliminary  to  concentration  the  ore  is  crushed  and  ])ut 
through  a  ball  mill  to  reduce  everything  to  a  fine  state.  These  fines  are  then 
mixed  with  a  certain  amount  of  oil  and  put  through  the  concentrator,  whereby 
the  s-ulphides  are  removed  as  heads,  while  the  remaimlei-  of  the  rock  material 
goes  off  as  tails.  The  writer  did  not  receive  details  as  to  the  further  treatment 
for  .separating  molybdenite  from  the  otTier  sulphides.  This  process  is  said  to 
he  very  successful   in   the  treatment  of  .Swedish   molybdenite  ores. 
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Till'  ac((jni])aii)iiii^  view  of  llic  iiKplylidt'iiite  (li']Hisit.s  of  tliis  company  sliows 
tilt'  hiiili'is  ami  compressor  in  process  of  installation.  The  lioilcr  house  was  com- 
pleted, anil  most  of  the  frame-work  for  the  coneentratin;:  plan  had  heen  erected,  at 
the  time  of  the  writer's  second  visit  in   .September. 


Fig.  1 — HuiMiii^'s  at  tlic  S|>niii  niiiH 


Fig.   2 — View  of   nuterii|i   at    Rciil'ri'u    irulylMliMiuni    niiiirs. 


International  Molybdenum  Company 

The  preliminary  work  of  this  company  in  the  concentration  of  molybdenum 
ores  was  carried  on  at  their  plant  in  Orillia.  but  as  the  concentratinjr  machinery 
was  moved  during  the  summer  to  their  new  plant  at  Ticnfrcw.  n  detailed  de-^crip- 
tion  of  the  latter  onlv  will  be  siven. 
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The  ore  is  first  put  through  a  gyratory  crusher,  which  reduces  it  to  au  inch 
mesh,  and  is  then  elevated  to  large  rolls.  The  product  of  the  rolls  is  screened, 
and  tlie  oversize  returned  to  the  large  rolls,  while  that  portion  of  the  remainder 
wliich  will  not  pass  a  20-mesh  screen  is  passed  through  a  second  set  of  rolls, 
the  oversize  heing  returned  to  these.  The  pulverized  ore  is  then  taken  to  a  con- 
centrator which  was  devised  l\v  the  manager,  G-.  P.  Grant,  a  description  of 
which  follows. 

The  concentrator  consists  of  a  long  wooden  vat  about  12  feet  long  in  which 
a  series  of  boards  or  baffles  is  placed  at  right  angles  to  the  direction  of  tiow  of 
the  water.  Several  types  of  feed  have  been  tried,  two  of  which  have  proven  more 
successful  than  the  others.  For  very  line  material,  a  gentle  blast  of  air  blows  the 
ore  over  the  surface  of  the  water  and  as  the  current  of  water  carries  this  material 
over  the  baffles  the  surface  tension  is  altered,  so  that  the  more  angular  pieces  sink 
while  the  flaky  material  remains  on  the  surface.  The  material  thus  floated  is 
received  in  a  tub  provided  with  a  screen  which  permits  the  water  to  escape,  while 
the  concentrate  is  retained.  This  concentrate  is  then  dried  on  a  steam  coil.  For 
coarser  material,  the  distribution  on  the  surface  of  the  water  is  accomplished  by 
a  rotating  drum  covered  with  cloth,  the  material  being  distributed  on  the  drum 
by  a  conical  feed.  The  larger  fragments  sink  before  reaching  the  first  baffle  plate, 
so  that  this  material  is  screened  to  recover  large  flakes  of  molybdenite.  The  rest 
of  the  operation  is  the  same  as  that  described  above.  From  this  concentrator  it 
rs  usual  to  get  a  product  runninjr  from  G5  to  80  per  cent.  MoS:  without  further 
treatment.  In  case  a  higher  grade  is  desired,  the  product  is  cleaned  by  screening 
the  finely  rolled  material,  which  removes  the  more  angular  fragments  of  pyrite  and 
quartz  that  may  have  come  over,  while  saving  the  flaky  molybdenite.  No  acids 
or  oils  are  used  in  the  concentration,  the  principal  pre-requisite  to  the  successful 
concentration  being  that  the  material  sliall  be  dry. 

Mines  Branch,  Ottawa 

A  large  portion  of  the  testing  plant  of  tiie  Mines  Branch,  Mines  Department, 
has  been  devoted  during  the  past  year  or  more  to  the  concentration  of  molybdenite. 
Through  the  coiirtesy  of  the  Director,  Dr.  Eugene  Haanel,  the  writer  was  per- 
mitted to  examine  the  plant.  The  general  plan  of  procedure  is  to  crush  the  ore 
in  a  jaw  crusher,  after  which  it  is  passed  through  rolls.  At  the  time  of  the 
writer's  visit  a  ball  mill  was  being  installed  for  finer  grinding.  The  finely  ])ul- 
verized  material  is  fed  to  a  modification  of  the  "Woods  flotation  macliinc,  but  since 
the  writer's  visit  the  operation  has  been  considerably  changed,  and  wet  crushing 
is  now  possible.  At  the  time  of  his  visit,  the  ore  was  fed  to  the  surface  of  the 
water  by  means  of  an  endless  apron,  and  the  gangue  sank,  w'hile  the  molybdenite 
remained  floating.  With  the  molybdenite  a  considerable  quantity  of  pyrite  and 
other  minerals  continued  to  float,  and  this  was  then  taken  on  another  apron  and 
re-deposited  on  the  surface  of  the  water.  The  portion  that  still  floated  was  drawn 
off  as  concentrate.  This  was  further  treated  by  being  dried  and  re-floated  so  as 
to  remove  the  iron  sulphides  which  were  the  principal  impurities  in  the  molybdenite 
after  passing  over  the  concentrator.  In  the  modified  machine  which  was  described 
by  G.  C.  Mackenzie  before  tlic  T^oyal  Canadian  Institute,  the  endless  aprons  have 
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beeu  removed,  and  the  ore  is  fed  directly  on  to  the  surface  of  tlie  water,  and  tlie 
break  in  jj  of  the  surface  tension  is  brougiit  about  by  jets  of  water  from  below 
the  surface. 

Uses  uf  iWulybJcnum 

The  uses  for  which  molybdenum  is  employed  are  more  numerous  than  would 
at  first  be  thought.  Of  first  importance  is  its  use  when  alloyed  with  iron  to  make 
moiylxlcniim  steel.  This  is  an  extremely  hard  alloy,  which  retains  its  hardness 
to  a  remarkable  degree,  even  wlien  raised  to  a  dull  red  heat.  It  is  employed  as  a 
high  speed  steel  for  lathe  work,  and  is  also  said  to  be  used  for  rifle  barrels  and 
the  cores  of  large  guns. 

In  the  chemical  industry,  large  quantities  of  niolybdic  acid  and  ammonium 
niolybdate  are  employed  in  the  determination  of  phosphoric  acid.  Various  molyb- 
denum compounds  are  employed  for  dyeing  fabrics,  colouring  leather  and  rubber, 
and  porcelain  painting.  Certain  compounds  are  said  to  be  used  for  fireproofing 
cloth. 

The  method  of  preparation  of  many  of  the  compounds  is  secret,  and  depends 
upon  making  them  at  certain  temperatures  and  with  other  conditions  carefully 
adjusted.  This  is  shown  most  strikingly  in  the  preparation  of  molybdic  acid, 
which  may  bo  obtaiiicil  in  a  crystallized  state  by  observing  proper  precautions, 
while  the  ncgknt  of  these  precautions  gives  rise  to  the  production  of  a  chalky 
mass  of  a  much  lower  grade  of  purity. 

Among  minor  uses  for  which  molybdenum  or  molybdenum  compounds  are 
employed  the  following  may  be  mentioned: 

The  metal  is  employed  in  the  electric  resistance  furnace  in  place  of  platinum  be- 
cause it  is  not  only  cheaper  but  gives  quicker  heat,  and  higher  temperatures  are 
attainable.  For  this  purpose,  how-ever,  the  molybdenum  must  be  protected  from 
the  air,  as  at  high  temperatures  it  is  attacked  by  oxygen. 

In  the  incandescent  electric  lamps,  the  supports  for  the  filaments  are  made 
of  metallic  molybdenum. 

In  certain  contact  making  and  breaking  devices,  molybdenum  is  used  as  a 
substitute  for  platinum  and  platiu-iridium. 

In  the  Coolidge  X-ray  tube  a  considerable  proportion  of  ductile  molybdenum 
is  employed. 

In  dentistry  it  is  stated  that  molybdenum  wire  covered  with  gold  is  utilized 
to  some  extent. 

A  molybdenum-tungsten  thermo  couple  has  been  recommended  for  measuring 
high  temperatures. 

Tt  is  said  that  molybdenum  is  employed  in  some  form  for  the  preservation 
of  cordite  in  hot  climates,  but  no  definite  information  on  this  subject  appears  to 
have  been  published.  It  is  also  affirmed  that  molybdenum  is  used  in  the  synthetic 
preparation  of  ammonia  under  processes  covered  by  German  patents.  Several 
alloys  of  considerable  interest  and  possibly  of  prime  importance  of  molybdenum 
with  other  metals  are  known.  Among  these  may  be  mentioned  molybdenum-nickel, 
molybdenum-chrome  and  molybdenum-stellite,  the  last  mentioned  being  composed 
principally  of  molybdenum,  cobalt,  chromium  and  iron. 
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Fig.  o — Partial  view  of  plant  of  the  Intornatioiial  >lolyl.Hlciuim  Conipanv  at  Oiillia. 


Fig.  4 — Electric  furnace  making  f ci  ro-mol vbJenum, 
International  Molybdenum  Co.,  Orillia. 
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Tlie  artilk'ial  fninpfiuiiils  of  iiiolyljili'iiuni  are  so  iiuiiu-i'ous  tliat  it  i>  jiot  dt-sir- 
alile  to  inakf  a  list  of  tlu'in  at  this  plat'c,  Ijut  for  an  uxteiideil  duscriptioii  oftlicsc 
the  reader  is  referred  to  an  exeellent  deseription  of  the  substances  by  Moissan.' 

Kcrro-A\ol>  bdcnum  lnJuslr> 

Two  firms  in  Ontario  Iimm'  nniliTtai^rn  the  iniimifMctnrc  of  fcrro-nioIyiHlenum 
during  the  past  year.  'I'hc  intci  iiMtioiiMJ  Molyliilcnuni  (nrnpany  ami  tlii'  Tixaiii 
J'^leetric  Steel  ('oni|)any.  in  the  early  stajjes  of  tiie  work  liotli  coniiianies  en- 
countered serious  dilliciillies.  liut  with  more  comidcte  knowh.'d<:e  of  the  ))hysi(al 
and  chemical  conililions  necessary  for  the  pidper  icactions,  these  dillicnlties  have 
disappeareil,  and  both  eonii)anies  are  now  steady  ])rodueers.  Apart  from  the 
purely  tecimical  dillicnlties.  tiu'  industry  was  seriously  hampered  by  the  scarcity 
of  suitable  refractory  material  for  the  furnaces,  and  at  one  time  it  was  dillicult 
to  secure  suitable  electrodes. 

The  International  Molybdenum  Company  made  an  experimental  run  on  a 
laboratory  scale  at  their  Oriliia  plant  on  May  Xth.  lOUi,  and  secured  a  small 
(piantity  of  beautiful  ferro-niolyi)dcnuni.  Tins  product  consisteil  of  tabular  crystals 
and  a  line  fjran\ilar  mass,  and  while  the  main  mass  ran  over  10  per  cent.  Mo.  it  was 
staled  by  (!.  P.  (irant  that  the  tabular  crystals  contained  about  .5"2  per  cent.  JIo. 
This  iaiter  would  ]UdliaMy  be  ei|ui\a!ciit  to  l'e.|Mo^  which  would  contain  -t'.i.o 
\)vv  cent.  Mo  and  -Ki.T  Ke.  In  September  the  company  bej^an  work  on  a  com- 
mercial scale.  The  furnace  is  a  single  arc  tapping  type,  as  seen  in  Fig.  4.  The 
capacity  of  the  original  furnace  as  shown  was  about  one  hundred  anil  twenty-five 
pounds.  In  the  earlier  runs  pure  inolybdic  acid  was  mixed  with  iron,  flux  and 
coke.  Later  runs  were  made  with  roasted  concentrates,  wliicb  in  some  cases  still 
carried  suli)hur.  The  resulting  ferro-molybdenum  in  both  cases  was  practically 
free  from  s\d])hur.  as  this  is  \iilatili/.cd  in  the  intense  beat  of  tlu'  arc  or  i«  in 
part  taken  up  by  the  slag. 

The  Tivani  Electric  Steel  Company.  Limited,  of  Ilellevillc.  ha\c  been  making 
ferro-molybdenum  since  September.  l!)Ui.  At  the  time  of  the  writer's  visit,  a  charge 
was  being  treated  in  a  triple  arc  Evans-Stanslield  furnace  which  is  illustrated 
in  figure  5.  As  will  be  noticed,  this  is  a  large  furnace  and  is  easily  manijinlated. 
The  charge  is  introduced  through  tiie  door  at  the  si<le.  and  the  shig  and  nmlten 
metal  arc  poured  liy  tilting  the  furnace  and  allowing  the  molten  material  to  How 
out  of  the  spout  just  above  the  nuin's  head.  A  smaller  two-arc  tapping  furnace 
was  used  for  an  earlier  run  and  is  shown  in  figure  (i.  This  company  has  been 
shipping  ferro-molybdenum  steadily  during  the  autumn.  The  charge  that  was 
being  treated  at  the  time  of  the  writer's  visit  was  composetl  of  molybdenite,  with 
the  proper  addition  of  iron  ami  linx.  The  sulphur  in  the  molylulenite  was  prac- 
tically all  taken  up  by  the  slag,  or  converted  into  sulphur  dioxide,  .so  that  the 
resulting  ferro-molybdenum  was  practically  free  from  sulphur.  As  a  result  of 
this,  the  writer  has  recommeiuled  in  another  part  of  this  report  that  the  grade  of 
molybdenite  concentrates  should  not  exceed  70  per  cent,  when  ])yrite  and  pyrrhotite 
are  the  only  impurities,  as  these  will  furnish  the  necessary  iron  for  the  alloy, 
with  a  saving  in  cost  of  concentration.  The  first  run  from  this  furnace  yielded 
about  one  hundred  pounds  of  ferro-molybdenum. 

'H.   Moissan,   Traits  do  Cliiniie   MiiioiaTe,   10(1^5.   T.   IV.   ()S5-75S. 
20  M 
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Fig.  5 — Electric  furnace  making  ferro-molybdenum, 
Tivani  Electric  Steel  Co.,  Belleville. 


Fig.  C — Electric  furnace,  Tivani  Electric  Steel  Co.,  Belleville. 
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Ontario  iMincs  and  Deposits 

The  molybdciuiiii  tk'posits  of  Ontario  arc  very  numerous,  and  witli  tlio  pro- 
specting; that  lias  been  carried  on  the  list  may  undoubtedly  be  greatly  extended. 
The  niincTiil  occurs  in  nearly  all  ])arts  of  the  Province  where  jjre-Cambrian  rocks 
arc  found.  In  the  description  the  various  occurrences  have  been  tiikeu  up  alpha- 
betically according  to  the  townships  in  which  they  are  located.  The  following 
sumnuuy  by  counties  and  districts  will  serve  to  indicate  in  a  brief  manner  the 
general  distribution,  which  is  also  shown  on  the  sketch  maps  accompanying  the 
report : 

Addington  county  ;  Sliefiield  township. 

Al-COMA  DISTRICT;  Molvbdciiitc  lake. 

Carleton  county  ;  March  township. 

FuoNTENAC  COUNTY ;  Miller  and  Olden  townships. 

IIAI.IBURTON  COUNTV';  townships  of  Cardiff.  JIarcourt  and  Monmouth. 

Hastings  corNTY ;  townships  of  Carlow,  Dungannon  and  Montcagle. 

Kenor,\  district;  Gull  lake,  Ignacc,  Lake  of  the  ^Voods,  Lac  Seul,  Manitou  lake.  Smooth 

Kock  lake  and  Waliigoon  hike. 
Leeds  county;  North  Crosliy  towniship. 
MVSKOKA  district;  Monck  township. 
District  of  Nipissing  ;    townships  of  Airy  and  Roberts,  and  near  Talon  Chute    (not 

molybdenite). 
Peterborough  county;  townships  of  Anstruther  and  Belmont. 
Parry  Sound  district;  Foley  township. 
Rainy  River  district;  Rainy  lake  and  Steep  Rock  lake. 
Renfrew  county;  townships  of  Bagot,  Blifhfield,  Bromley,  Brougham,  Griffith,  Lyndoch, 

Matawatehan,  Raglan,  Roberts,  Ross  and  Sebastopol. 
Sudbury   district;     townships  of  Dcnison,   Garrow,   Graham   and   Dniry    (Worthington 

mine). 
Thunder  Bay  district;  Big  Buck  lake,  Conmee  township,  Terrace  Cove  (Black  River), 

(Scabeach  Bay),  Longuelac,  and  Tamarack  lake. 
TiMiSKAMiNo    district;    Bcatty    township,    Kirkland    lake,    Net    lake,    Porcupine    and 

Swastika. 

In  the  description  of  the  deposits  of  molybdenite  every  known  locality  is 
mentioned.  Where  it  is  definitely  known  that  any  deposit  is  not  of  an  economic 
character,  it  is  so  stated.  In  many  cases,  however,  a  deposit  which  is  at  present 
not  economic,  may  with  further  development  become  a  very  desirable  property. 
When  the  writer  has  not  seen  a  property,  he  has  given  the  best  opinion  available 
in  regard  to  the  deposit  with  the  authority  for  the  opinion. 

Anstruther  Township 

Molybdenite  is  reported  from  lot  24  or  25,  concession  XIV,'  but  so  far  as  the 
writer  has  been  able  to  ascertain  no  development  work  has  ever  been  done  here. 
The  locality  is  close  to  the  contact  between  crystalline  limestone  and  gneissoid 
granite,  and  should  be  further  prospected. 

Airy  Township 

District  of  Xipissing.  Molybdenite  was  reported  from  two  locations  near 
the  boundary  of  the  Algonquin  Provincial  Park.  One  of  these  was  visited  by  the 
writer,  and  it  was  found  that  the  material  was  graphite  rather  than  molybdenite. 
Unfortunately,  the  gentleman  who  showed  this  property  did  not  know  the  location 

•Ont.  Bur.  Mines  Vol.  XII,  p.  oO. 
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of  the  second  reporteil  ooourrence,  so  that  the  v  ritor  was  luialile  to  examine  it. 
He  was,  however,  shown  samples  of  molybileuite  by  G.  W.  Bartlett,  Superin- 
tendent of  the  Park,  wliiili  liad  come  from  some  portion  of  the  hitter.  As  tn  the 
extent  of  the  deposits,  however,  nothinji  was  known. 


.Maj)  of  jiart  of  ciistcni  Oiiluiio,  scale  .".5  niilo.s  to  tlio  iiii'li,  sliowiny  location  of 

niolylnlonitc!  doposits. 


iiauot  Township 

On  the  i'arui  of  Samuel  J 1  miter,  lot  15,  concession  X,  excavations  were  made 
several  years  ago  for  molybdenite.  These  pits  arc  now  overgrown  with  shrubbery, 
but  Averc  dry  so  that  they  could  be  examined.     'J'lie  jn'incipal  i)it  is  about  n  feet 
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wide  and  about  1.j  I'uul  Uni;,',  and  is  sunk  on  a  jiyroxonite  pugmalilu  dyiic  in 
crystalline  limestone.  The  iiiolyl)denite-l)earing  portion  is  about  a  foot  wide,  and 
earrics  also  some  pyritc  and  tourmaline.  The  specimens  seen,  however,  were 
decidedly  lean,  and  the  deposit  does  not  apjx'ar  to  be  of  economic  value. 

On  lot  3S,  concession  XII,  on  the  farm  of  John  I'ulhane,  develo]>meni  work 
has  l)ecii  dune  by  K.  If.  (Jamey,  M.i'.l*.  The  principal  pit  is  about  tO  by  8  by  4 
feci.  Mr.  Culiiane  informed  the  writer  that  aljout  300  pounds  of  flake  molybdenite 
was  taken  out.  Tliere  was  still  to  be  seen  on  the  dumps  possibly  a  ton  of  con- 
cent in  tinji;  ore,  and  a  few  pounds  of  flake  molybdenite  which  had  been  laid  aside 
in   tins. 

On  the  farm  of  William  Warren,  lot  2],  concession  1\',  considerable  develop- 
ment work  has  iieen  done  by  .Mark  J.  Paterson  and  Sir  Henry  Pellatt.  At  the 
time  of  the  writer's  visit,  however,  the  pits  were  (illcd  witii  water,  and  the  molyb- 
ilenimi-bearing  rock  was  seen  only  in  the  stock  piles.  .\l)(iut  four  tons  of  eon- 
centriitiiii^  ore  was  seen.  The  writi'r  has  since  been  informed  tiiat  additional 
material  was  stored   in   barrels. 

Lot  2.5,  concession  l\ .  ilr.  Morin  of  Springtown  showed  samples  of  molyb- 
denite, wliich  he  said  came  from  his  farm  on  the  above  location.  Only  one  shot 
bad  iieen  put  in.  Conditions  were  such  that  Mr.  florin  could  not  take  the  writer 
to  the  place  without  considerable  delay,  so  that  this  location  was  not  seen.  The 
sani]iles.  Imwexcr.  were  (if  the  ty|iiial  molyb(leiiite-pyrrb<)tite-]iyroxenite  as.sociation. 

Beatty  Township 

On  the  Abate  claim,  lot  i,  concession  T,  1'.  I!.  Hopkins  rcjiorts  the  presence 
of  molybdenite  in  a  gold  quartz  vein.'  The  molylidenjte  is,  however,  not  present 
in  economic  quantities. 

Belmont  Township 

"  lulward  Sluinnon  rej)orted  nHilyl)clenitc  from  rderborough  county  not  far 
from  Cordova  Mines."'  Xo  further  information  is  available  in  regard  to  this 
occurrence. 

Big  Duck  Lake 

In  re])orting  on  the  gold  dejiosits  of  liig  Duck  lake  north  of  Sehreiber, 
r.  K.  lln]ikins  says:  '"  iluch  pyrite,  chalcopyrite,  and  some  pyrrhotite,  galena, 
zinc  blende,  magnetite  and  molybdenite  ( ?)  are  disseminated  through  the  veins.'"" 
This  is  the  only  record  that  the  -nTiter  has  found  of  an  association  of  molybdenite 
and  galena,  and  as  its  presence  was  questioned  by  Mr.  Hopkins,  it  is  evident, 
that  molybdenite  is  not  present  in  paying  quantities,  if  at  all. 

Black  River,  Lake  Superior  Reifion 

This  is  undoubtedly  the  same  as  the  Terrace  Cove  locality. 

'Ont.  Bur.  Mines,  Vol.  XXIV.  Pt.  I,  p.  ISO. 

'  Ont.  Bnr.  Mines.,  Vol.  XII.  p.  57. 

•Ont.  Bur.  Mines.  A'ol.  XXIV,  Pt.  I,  p.  11. 
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Blithfield  Township 

On  the  I'ariH  of  Tliomas  Quilty..  east  half  of  lot  '.'0,  concession  I,  of  Blitiitield, 
six  pits  have  been  opened  up  along  the  contact  of  granite  and  limestone,  resulting 
in  the  prospecting  of  about  400  feet  of  contact.  The  property  was  examined  by  a 
company  which  contemplated  entering  upon  the  production  of  ferro-molybdeuum, 
and  the  writer's  information  was  obtained  from  the  company's  engineer.  The 
width  of  the  mineralized  contact  zone  is  said  to  be  about  15  feet,  and  the  chief 
mineralization  seems  to  be  on  the  side  toward  the  limestone.  Among  the  associated 
minerals  are  pyrite  and  pyrrhotite,  and  the  flakes  of  molybdenite  reach  1  inch  in 
diameter.     The  mineralization  is  somewhat  irregular. 


I'ifJ.    7 — Pviuxt-iiilu   cairviii;;   mulvlMlonilo,    Lcyiec   mine,   P.rougliani    towiislii[i. 


Hromlev  Township 

On  the  northwest  half  of  lot  24,  concession  V,  Bromley  township,  a  deposit 
of  molybdenite  was  opened  during  the  early  summer  by  J.  E.  Cole,  lessee.  The 
molybdenite  is  in  a  pyroxenite  mass,  and  was  seen  at  intervals  for  a  distance  of 
about  400  feet.  Pegmatite  is  not  prominent  in  the  pits,  but  is  associated  with 
the  pyroxenite,  and  comprises  about  half  of  the  visible  rock  on  one  of  the  dumps. 
So  far  as  development  had  gone,  the  property  was  low  grade,  but  a  consignment 
of  11/2  tons  of  1  per  cent,  ore  had  been  shipped  to  the  Minos  Branch  for  a  test. 
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BrouKhum  Township 

Ou  lots  35  and  3G,  coucession  \1V',  Legiee  Brothers  of  Dacre,  have  opened 
up  a  deposit  of  molybdenite  of  considerable  promise.  The  ore  body  consists  of 
a  micaceous  pyroxeuite  in  gneiss.  Two  open  cuts  have  been  made,  one  on  each 
side  of  a  roadway.  These  are  about  10  feet  wide,  and  vary  in  depth  from  three 
to  ten  feet.  The  total  length  is  about  70  feet.  Two  stock  piles  of  concentrating 
ore  were  kept  separate  from  the  rock,  and  several  hundred  pounds  of  nearly 
pure  Hake  was  laid  ou  oue  side.  The  writer  estimated  that  there  was  about 
8    tons    of    3    per    cuiit.    ore    in    the    stock    piles,    and    about    300    pounds    of    the 
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Hake.  Thi?,  however,  can  only  be  considered  an  approximation.  The  property 
should  be  further  developed,  as  this  material  is  from  the  decomposed  surface, 
and  molybdite  was  very  prominent  both  in  the  concentrating  ore  and  in  tlie  flake. 
The  accompanying  illustration,  figure  7,  shows  the  spheroidal  weathering  of  the 
ore  body. 

On  lots  7,  8  and  9,  concession  XI  and  lot  8,  concession  XII  of  Brougham 
township,  the  Eenfrew  Molybdenum  Mines,  Limited,  are  engaged  in  mining  molyb- 
denite. The  principal  work  is  on  lot  8,  concession  XI.  on  what  is  known  as 
file  Hunt  property,  and  the  Belgian  property,  the  Renfrew  Molybdenum  Mines. 
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Liniited,  being  the  operating  company  of  tlie  Alguniiau  DiMliPiuiuiit  C'omitanv. 
On  the  occasion  of  the  writer's  fh-st  visit  to  tlie  ])ro]it'rt\,  iire|iariitii)iis  were  being 
made  to  sink  a  shaft  and  put  up  a  concentrating  plant.  A  tuiuid  and  cmss-cnt 
had  been  made  iu  the  deposit,  and  smne  diamond  drilling  had  l)ecn  dune,  while 
considerable  ore  had  been  taken  from  pits  along  the  (iutir(i[i  of  tlin  depioit.  The 
molybdenite  occurs  associated  with  \n;ntc  and  pyrrhotite  in  jiyroxcnite,  near  the 
contact  of  the  crystalline  limestone  and  pegmatite,  which  has  developed  the  iteculiar 
structure  known  £(s  graphic  granite.  At  the  time  of  the  second  visit  in  September 
a  7  by  11  foot  shaft  had  been  sunk  Tl  feet,  and  two  stations  made,  so  that 
a  better  idea  of  the  character  of  the  deposit  was  obtained.  The  width  of  the 
latter  is  not  so  great  as  appears  on  the  surface,  but  is  still  sufficient  to  make  a 
very  good  working  body.  In  certain  portions  of  the  shaft,  the  crystalline  lime- 
stone was  found  on  both  sides  of  the  jjyroxenite.  The  ore  body  has  been  traced 
on  the  surface  for  a  length  of  about  -100  feet,  and  at  <ini'  ])oint  it  is  known  to 
reach  a  depth  of  100  feet.  The  general  character  of  the  j»yro.\enitc  ore  body  is 
shown  in  tlie  accompanying  jilustratiim,  figure  <S,  which  shows  about  half  the 
width  of  the  ore  body  at  this  point.  The  richer  jwrtion  of  the  pyro.xenite  is 
from  10  to  1.5  feet  wide,  and  it  is  estimated  that  it  will  run  about  1  per  cent. 
MoSj.  There  is,  however,  much  of  the  material  that  will  run  considerably  higher, 
but  w'ith  the  more  recent  methods  of  concentration  it  is  probably  not  desirable  to 
cob  the  better  part  except  in  the  case  of  large  flakes.  The  ore  is  to  be  concentrated 
on  the  spot,  and  the  method  is  described  more  fully  elsewhere  in  this  report. 

A  shipment  of  about  16  tons  was  concentrated  at  the  testing  jdanl  of  the 
Mines  Branch  at  Ottawa  in  191-5.     The  calculated  percentage  of  MoS,  was  0.81. 

On  lots  16  and  17,  concession  XI.  and  lot  17,  concession  X,  Brougliam  town- 
ship, the  International  ^Molybdenum  Company  was  engaged  in  the  mining  of 
molybdenite  during  the  summer.  On  the  occasion  of  the  writer's  first  visit  in 
June,  the  manager,  .T.  C.  Murray,  informed  the  writer  that  over  ."300  tons  of  ore 
had  been  shipped.  This  ore  ran  about  2  per  cent.  MoSo,  and  was  shipi)e(l  to  Orillia, 
as  the  company  had  not  at  that  time  erected  their  i)Iant  in  h'cnfrcw.  .Ml  of  the 
work  up  to  the  first  of  June  had  been  connected  with  pegniatitic  veins  in  gneiss, 
and  the  ore  had  been  taken  out  from  surface  workings.  One  of  the  deepest  pits  is 
.shown  in  figure  9.  Pyroxcnite  was  not  ob.served  as  a  pn>niin('nt  feature  round 
the  workings  at  this  time,  but  in  September  considerable  work  had  been  done  in 
connection  with  a  mass  of  pyro.xenite  near  by.  The  jirincipal  opening  on  this 
pyroxcnite  was,  however,  on  the  wc^t  half  of  lot  lH.  concession  XI,  on  what  is 
known  as  the  Morin  property,  which  was  being  worked  on  option  by  F.  (;.  Todil 
of  Montreal. 

The  manager  of  both  properties  at  this  later  visit  was  Dixon  Wilder.  The 
pyroxcnite  was  being  quarried,  and  the  molybdenite-bearing  ]((;rtion  was  crushed 
and  sacked  for  .shipment  with  the  equipment  shown  in  figun'  10.  The  ore  was 
hauled  to  Ashdod  station,  and  shipped  to  the  International  Molydbcnum  Company 
at  Eenfrew.  The  quarry  face  is  a))out  30  feet  broad,  and  the  deposit  .shows  on 
the  surface  for  about  7.5  feet,  when  it  ap])arently  dips  under  the  gneiss.  A  shaft 
27  feet  deep  has  been  .sunk  near  this  outcrop,  but  is  not  utilized  at  present  in  the 
mining  of  the  ore. 


1917 


iWulybJeniie  Deposits  of  Ontario 


293 


Fig.  0 — Pditiciii  n(  tlic  \viirkiM;;s  iiii  lots   1(1   ;iiicl    17,  coneo.ssion   XT.  Brcniolmni   town.sliip. 


Fi^'.   10 — Cnisliiii^;'  ;iiiil   sacking;  <iri',   Mm  in   niinc. 


294  Bureau  of  Mines  No.  4 

On  the  property  worked  by  the  Interuatioiial  ^lolylnleiuun  lunijiauy,  two 
shafts  were  sunk  during  the  summer.  One  of  these  was  10  feet  deep,  and  was 
sunk  in  the  hope  of  striking  the  extension  of  the  pyroxenitu  on  the  Jlorin  property. 
The  other  was  32  feet  deep,  and  was  sunk  on  a  pegmatite  vein  in  gneiss.  At 
the  bottom,  limestone  carrying  some  graphite  was  found,  but  not  enough  of  the 
latter  to  warrant  mining.  The  presence  of  graphite  may  be  looked  upon  as  an 
encouraging  sign,  as  in  certain  graphite  mines  molybdenite  is  found  before  the 
graphite  is  reached. 

Molybdenite  has  also  been  found  on  lot  15,  concession  XI  of  Brougham  town- 
ship.    These  deposits  are  small,  and  little  work  lias  been  done. 

Cardiff  Township 

In  CardiS  township  tliere  are  numerous  outcrujis  of  molybdenite-bearing  rock 
upon  which  development  has  been  done.  Most  of  these  were  visiteil  by  the  writer, 
but  the  information  gathered  was  rather  meagre,  as  none  of  the  properties  were 
working,  and  water  interfered  with  a  satisfactory  examination. 

The  most  extensive  work  was  done  on  lot  11,  concession  X  or  IX,  mi  the 
farm  of  Alexander  Evans.  Here  a  7  by  9  shaft  had  liecn  sunk,  and  there  was  an 
open  cut  about  50  feet  long.  The  rock  was  principally  pyroxenite  in  gneiss,  but 
very  little  molybdenite  was  seen,  as  the  workings  were  full  of  water.  A  small 
mill  containing  a  crusher  and  set  of  rolls  was  near  the  shaft,  and  although  no 
information  was  available  it  would  appear  that  the  concentration  consisted  of 
crushing,  rolling,  and  screening.  Dr.  AValker  reports  that  the  molybdenum-bearing 
portion  of  the  rock  was  about  one  inch  wide  at  the  top  of  the  shaft,  and  20  inches 
wide  at  a  depth  of  about  35  feet.  He  also  states  that  tlie  molybdenite  occurs 
in  large  flakes. 

On  lot  12,  concession  XI,  Messrs.  Matthews  and  j\IeMahc)U  did  some  prospect- 
ing in  gneiss  carrying  pyroxenite  and  pegmatite,  but  have  discontinued  work. 
Some  of  the  flakes  of  molybdenite  from  this  property  are  largo,  being  about 
6  inches  in  diameter,  but  the  high  grade  material  is  not  abundant.  It  is, 
however,  desirable  that  a  search  be  made  in  the  vicinity  of  the  finer  grained 
contact  phase  of  the  pyroxenite,  in  which  tlie  molylidenite  is  likely  to  be  more 
uniformly  disseminated,  though  in  fine  scales. 

On  lot  18,  concession  IX,  on  the  farm  of  John  Mooney,  molybdenite  was 
observed  in  an  outcrop  of  granite.  The  richer  portion  was  about  5  feet  wide,  and 
possibly  40  feet  long.  No  work  had  been  done,  but  the  molj-bdenite  showed  on 
the  surface  in  scales  up  to  one  inch  in  diameter.  It  was  reported  late  in  the 
auiumn  that  work  had  been  begun  on  this  property. 

On  lot  6,  concession  IX,  on  the  farm  of  "W.  U.  Kidd,  is  an  open  cut  about 
8  feet  wide  and  10  feet  deep  at  the  deepest  portion,  by  about  40  feet  long.  The 
country  rock  is  gneiss,  In  which  there  are  two  parallel  granitoid  pegmatite  veins, 
each  about  a  foot  wide,  which  carry  molybdenite  in  flakes  up  to  an  inch  or  more 
in  diameter. 

On  lot  11,  concession  V,  on  another  farm  belonging  to  ilr.  Kidd,  is  a  similar 
deposit  upon  which  a  trench  about  50  feet  long,  from  3  to  8  feet  wide  and  4  to  8 
feet   deep,  has   been   excavated.     The   pegmatitic   portion    is    in    two   bands,   six 
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inches  and  two  I'ect  wide  respectively.  Tiie  ore  is  low  grade,  but  easily  con- 
centrated, as  the  flakes  are  large.  Mr.  Kidd  reported  that  100  pounds  of  flake 
molybdenite  was  taken  from  this  trench. 

Carlow  Township 

In  the  very  fine  fissures,  thin  splashes  of  molybdenite  (running  high  in  molybdenum 
sulphide)  are  found,  but  this  ore  does  not  occur  in  any  quantity,  enough  for  samples  only. 
It  is  stated  that  there  is  a  vein  of  molybdenite  in  the  nei{;hliourliood." 

Conmee  Township 

The  following  description  of  a  molybdenite  property  in  Conmee  township  is 
given  by  A.  H.  A.  Eobinsou" : 

A  mile  or  so  west  of  Ilumc  station,  on  the  Canadian  Northern  railway,  on  the  south- 
west quarter  of  the  south  half  of  lot  B,  concession  III,  in  Conmee  township,  a  50-foOt 
shaft  has  boon  sunk  on  an  outcropping  of  molybdenite  ore.  The  molybdenite  is  found 
associated  with  quartz  in  a  rein  striking  a  little  north  of  east  and  traversing  a  dike  of 
syenite  porphyry  which,  in  turn,  cuts  the  green  schists  of  the  district.  It  is  disseminated 
through  the  quartz,  and  sometimes  the  adjacent  wall  rock,  in  fine  flakes  and  films.  A  little 
calcito  also  occurs  with  it  in  the  vein,  while  iron,  and  possibly  copper  pyrites,  is  found 
disseminated  in  small  quantities  through  both  vein  and  wall  rock,  though  more  abundant  in 
the  latter. 

As  the  shaft  was  full  of  water,  and  the  neighboring  country  is  drift  covered,  it  was 
not  possible  to  determine  the  extent  of  the  deposit.  Some  seven  or  eight  hundred  feet  or 
more  to  the  east  of  the  shaft,  however,  the  porphyry  dike  and  the  quartz  vein,  here  carrying 
n  few  scattered  flakes  of  molybdenite,  is  again  exposed  in  a  small  outcrop. 

Dishy  Township 

Molybdenite  is  reported  by  F.  D.  Adams  on  lot  16,  concession  VII,''  but 
the  quantity  is  too  small  to  be  of  commercial  importance. 

Dungannon  Township 

Molybdenite  is  said  to  occur  on  lots  25,  concessions  XIII  and  XIV."  The 
writer  visited  this  locality  but  was  unable  to  find  molybdenite,  and  so  far  as  he 
could  ascertain  there  had  been  no  recent  development  work  on  these  properties. 

Foley  Township 

Small  quantities  of  molybdenite,  associated  with  pyrite,  chalcopyrite  and 
pyrrhotite,  were  found  on  the  Big  Four  property,  lots  32  and  33,  concession  V  of 
Foley,  Parry  Sound  district."  From  the  description  the  property  is  not  rich  in 
molybdenite. 

Qarrow  Township 

A  claim  was  staked  in  1915  by  Henry  Sheplierd  on  lot  10,  concession  III  of 
Garrow  for  molybdenite."    This  property  has  not  been  seen  by  the  writer. 

'"  Geo.  Sur.  Can.,  Mem.  6,  p.  375. 

"Mines  Branch.  Sum.  Rep.,  1915.  p.  .Sfi. 

"G.  S.  C.  Ann.  Rep.,  1892-3,  Vol.  VI,  N.S.,  p.  7J. 

"  G.  S.  C.  Mem.  6,  p.  25-1,  and  Mem.  50,  6.  116. 

"  Ont.  Bur.  Mines,  Vol.  IX,  p.  167. 

"  Ont.  Bur.  Mines,  Vol.  XXV,  Pt.  I,  p.  43. 
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Oraham  Township  or  Dcnison  Township,   Sudbury   Reuion 

|)r.  li.  Im'II  iiii'iiliuiL-  ilic  iKiiiiiciK  1-  111'  iniil\  liiliMiiti'  "11  llii'  \Cniiilion  rivor 
111!  ilic  line  i)ot\vi'cii  (iraliam  and  Dciiisiiri  tii\\iislii|is  in  (|iiartz  veins."  Tiiis  is 
apparently   not   hI   an   ecdnuniic-  eliaiailir. 

(iriffith  Township 

On  lilts  :{1  and  \i'i,  coneessinn  \'.  ami  jut  31,  concession  1\'.  (iiillitli  lown^liip. 
is  the  S]iain  mini',  which  was  oi)eneil  up  some  years  a>:,'o  hy  Joseph  JjCgreo  of 
IJenfrew,  ami  hy  him  sold  to  Wm.  .T.  S])ain  of  New  York.  Tlie  workings  consist 
of  two  o|)en  cuts  ajnl  a  (i  hy  '.(-foot  shaft  whi<-li  has  heeii  sunk  to  a  ilejilh  of 
"(0  feet.  At  the  time  of  the  writer's  visit,  the  entire  mining  work  was  conlined 
to  one  of  the  open  cuts,  and  the  working  face  is  shown  in  ligures  11  and  \'i.  Tho 
molyhdeiiite  is  jiractically  conlined  to  jiyroxenite  and  pegmatite,  but  is  more  aliund- 
ant  with  the  jiyroxene.  At  this  ])articular  ])lace  the  molyhdenite  is  in  extremely 
largo  flakes  and  masses,  some  oi'  which  are  over  a  foot  in  diameter.  The  working 
face  of  the  open  cut  is  from  12  to  15  feet  liigh  and  al)out  40  feet  long.  The  ore, 
however,  oceui)ies  only  about  half  of  tliis  width,  the  mineralized  portions  being 
separated  hy  a  hand  of  gneiss  about  \'i  feet  wide.  In  figure  13  this  gneiss  is 
.shown  as  the  prominent  feature,  the  men  at  the  left  being  almost  under  the 
contact  between  the  gnci.ss  and  the  jjyroxene  rock,  while  the  trench  at  the  right  is 
in  a  pyroxene  pegmatite  mass  which,  although  not  so  rich  in  molybdenite  as  that 
to  the  left,  is  still  in  good  concentrating  ore.  At  the  time  of  the  first  visit,  no  con- 
centration was  being  carried  on,  but  Hake  niolybilenite  was  being  coI)bed  out  from 
the  higher  grade  ore,  and  several  thousand  pounds  had  been  extracted  in  this 
way.  The  mill,  which  is  dcscrilied  in  another  part  of  the  report,  was  nearing 
completion,  and  the  lower  grade  ore  was  bi'ing  rest'rved  for  treatment.  The  country 
rock  at  the  Spain  mine  is  gneiss,  which  lies  in  a  nearly  horizontal  position,  and 
is  overlain  by  a  crystalline  limestone  containing  much  mica  as  well  as  some 
pyroxene.  Some  two  or  three  lumdred  feet  in  a  westerlv  direction  from  this 
pit,  another  small  pit  is  located  in  a  line  grained  pyroxenite.  in  which  the  molyb- 
denite occurs  as  minute  scales.  This,  however,  was  stated  liy  the  manager  to  be 
of  sufficiently  high  grade  to  pay  for  concentrating. 

(iull   l.alve.   Near  Drvden 

The  description  of  the  deposit  on  (iull  lake  is  furnished  by    Iv  Tbonison. 

This  property  is  situated  at  a  jioint  about  one  mile  due  south  of  the  extreme 
eastern  end  of  Gull  lake,  a  large  lake  about  15  or  l(i  miles  northeast  of  Dryden. 
The  molylKlenite  occurs  in  a  pegmatite  dyke,  which  strikes  cast  and  west,  with  a 
maximum  wi<lth  of  about  (!  feet  and  a  total  length  of  5ii  feet,  ami  consists 
almost  entirely  of  ipiartz  and  ortlioclase,  but  contains  as  well  subordinate  quantities 
of  molybdenite,  museovite,  and  Ijiotite.  This  pegmatite  dike  is  intnuled  in  a 
hornblende  schist,  which  also  strikes  ca~t  and  west,  similarly  to  the  schist  found 
in  the  immediate  vicinity  of  Dryden.  A  small  test  pit  has  been  sunk  on  this 
dike  to  a  depth  of  about  3  feet,  all  of  the  specimens  of  molybdenite,  obtained  from 
this  locality  coming  from  this  pit.     Various  other  pegmatite  dikes  intrude  in  the 

'"  Geol.  Sur.  Can.,  Ann.  Rep.,  1SS9-91,  Vol.  V,  N.S.,  p.  25F. 
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schist  at  different  points  along  the  same  outcrop,  some  following  the  strike  of 
the  schist,  others  cutting  across  it,  but  these  carry  no  more  than  a  few  odd  flakes 
of  molybdenite  of  very  small  dimensions.  The  property  was  visited  under  the- 
guidance  of  C.  Coates  of  Dryden,  one  of  the  lirst  discoverers  of  it. 

tiull  River 

Alex.  Murray  reports  the  occurrence  of  molybdenite  from  the  Gull  river  above- 
Mud  Turtle  lake."  This  location  may  be  in  Lutterworth  townshiji.  but  is  not 
definitelv  located. 


l''_.    1  .    -Open  cut,  Ilarcourt  township. 


Harcourt  Township 

In  the  fall  of  1901  mining  work  was  carried  on  by  the  Land  and  Lnmigration 
Company,  Limited,  of  Haliburton  on  lots  2  and  3,  concession  I  of  Ilarcourt  town- 
ship under  the  direction  of  S.  Dillon  Mills,  who  furnished  an  excellent  dascription- 
of  the  deposit  for  the  eleventh  report  of  the  Bureau  of  Mines.  Since  that  time- 
little  w^ork  has  been  done.  The  principal  development  work  consists  of  an  open 
cut  about  50  feet  long,  6  feet  wide  and  at  its  deepest  place  from  15  to  20  feet 
deep.  This  opening  is  shown  in  figure  13.  Continuing  along  this  outcrop,  a 
shaft  about  6  by  8  feet  was  sunk  to  a  depth  of  15  feet.  A'^cry  little  molybdenite 
was  seen  either  on  the  dump  or  on  the  walls  of  these  openings. 

"  Geol.  Sur.  Can.,  Eep.  Prog.,  1852  3,  p.  14.5. 
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A  few  liumlrod  feet  to  tlie  south  a  small  cxL-avatiou  from  which  about  forty 
tons  of  rock  had  heeii  removed  showed  the  only  encouraj,'iii^  (juantity  of  molybdenite. 

The  writer  estimated  the  quantity  of  high  grade  material  that  had  been  laid 
to  one  side  to  be  one  or  two  tons.  The  material  was  of  exceptionally  high  grade, 
and  came  from  a  nodular  mass  in  the  pyroxcnite.  This  property  should  be  further 
developed,  as  with  the  improvements  that  have  been  introduced  in  the  concentration 
of  molybdenite,  it  would  be  desirable  to  have  a  mill  run  to  ascertain  the  value 
of  the  property.  It  is  almost  impossible  to  take  a  representative  sample,  as  some 
of  the  ore  is  extremely  rich,  while  tlie  rest  is  poor,  but  tliu  writer  estimates  the 
rich  niaterlMl  on  the  stock  pile  to  be  a  10  per  cent.  ore. 

It;nace 

Samples  of  molybdenite  in  granitic  rock  were  shown  the  writer  in  April,  1917, 
which  were  said  to  have  been  found  near  Iffnaec.  Tlie  flake  is  small,  but  other 
sulphides  were  absent. 

Kirklund   Lake 

At  the  Tough-Oakes  mine  and  other  mines  in  this  district,  molybdenite  is 
found  in  some  abundance,  though  usually  as  a  thin  film.  The  veins  arc  said  to 
carry  quartz,  pyrite,  chalcopyrite,  galena,  sphalerite,  calcite,  ankerite  and  dolomite." 
The  presence  of  galenn  is  uimsunl,  lint  lias  also  been  noted  at  Big  Duck  lake,  laorth 
of  I,aki'  SniiiTJiir. 

Lake  of  the  WOods  Kc};i()n 

On  tjuany  island  luar  The  Sultana  gold  mine,  veinules  carrying  molybdenite 
are  reported  by  Lawson." 

The  writer  was  informed  some  years  ago  that  the  ore  of  the  Sultana  mine 
carried  some  molybdenite.  It  was  also  seen  by  the  writer  in  the  vein  at  the 
Mikado  mine,  and  on  mining  location  D.  149  in  Bag  bay  of  Shoal  lake."  Xone 
of  these  oocurroncos,  liowevcr.  arc  rich  enough  in  ninlylidenito  to  be  iised  as  a 
source  of  this  material. 

Laxton  and  Somer\ille  Townships 

On  the  shores  of  llud  turtle  lake  in  the  above  townships  are  several  localities 
where  molybdenite  has  been  found.  It  was  first  mentioned  by  Alexander  Murray"' 
who  describes  the  occurrence  as  follows : 

The  white  crystalline  limestones  north  of  Balsam  lake  are  intersected  by  huge  veins  of 
white  quartz,  in  one  of  which  small  masses  of  sulphurct  of  molybdenum  were  found,  on  a 
small  island  in  Big  ^lud  Turtle  lake;  it  occurs  disseminated  in  the  vein,  accompanied  by 
greenish  scapolite,  green  cleavable  pyroxene,  sometimes  assuming  a  radiated  form,  and  iron 
pyrites,  which  is  abundantly  disseminated  in  some  parts.  Specimens  were  shown  to  me  by 
an  Indian  on  the  same  lake,  apparently  of  the  same  character  as  those  procured  by  myself, 
which  he  stated  had  been  found  a  few  miles  higher  up  the  Gull  river. 

On  the  north  shore  of  the  lake  is  a  deposit  upon  which  work  was  done  many 
years  ago,  and  a  few  flakes  of  molybdenite  were  still  visible.  The  lessee,  ^fr.  T. 
Horscroft,  was  considering  further  prospecting. 

"Ont.  Bur.  Mines,  Vol.  XXIII,  191-t,  Pt.  II,  p.  21. 
"Geol.  Sur.  Can..  Ann.  Rep.,  1S85,  Vol.  I.  X.S.,  p.  144  C  C. 
=»>Ont.  Bur.  Mines.  A'ol.  XX,  1911,  Pt.  I,  p.  176. 
=^  Genl.  Sur.  Can..  Rep.  Prog.,  lS52-,3,  p.  144-5. 
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Fig.   14 — Tioiich,  Iloisoroft   iiiiiic.  Laxtoii   towiisliip. 


Fig.    15 — Pump   lioiisp,   ITniscroft    iiiiiie.   Laxtoii    truvnsliip. 
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Oil  llic  West  A\'ivv  111'  till'  hike  iiri'  t\Mi  iiiiiir-  which  Iroiii  llir  natiii'L'  of  tliu 
case  must  bo  discussi'd  to{;etln'r.  One  is  iieiir  the  water's  edge  on  lot  5,  concession 
XI,   Laxtdii   township,   nnd   tlic  other  is   the  water  lot   adjoininjr. 

Tile  iiiiiir  OIL  the  inaiiihiiiil  is  mi  the  farm  of  William  A<lair,  and  is  lieiiii; 
worked  under  lease,  hy  T.  Jlorsernl't.  'The  jproju'i-ly  was  visited  I'iirlv  in  Mav  at 
which  time  a  ]iit  almnl  1".'  feci  in  diameter  had  heeii  ojiened  u[i,  and  a  small 
(luantity  of  niolyhdcniti'  taken  cut.  The  pit  was,  however,  tilled  with  water  so 
that  it  eould  not  he  examined.  Mr.  iloi-si-r(irt  sliourd  one  or  two  other  outei'ops 
of  pegmatite  which  e\hil)ited  a  lew  tlakes  of  niol\i)denite.  A  second  visit  in 
.~^epteml)er  found  the  ])roperty  in  better  condition  for  examination,  inasmuch 
as  a  trciiili  had  been  extended  from  llie  alio\  e-iiii'nl  inncd  pit  for  a  distance  of 
about  7l)  fci'l.  Tile  trench  was  princijially  in  soil  and  a  decomposed  pyroxeiiite, 
in  which  ciin~i(l(iable  iiiolybdeiiite  wa~  present.     The  pyro.xeiiile  was  also  eharac- 


Fit;.  It) — Kussi'U-l'unton  niiiu',  Laxtciii  tnwiLsliiii. 


terized  by  the  pri'sence  of  niolylidic  ochre  oi-  imilybdite.  wliicli  has  resulted  from 
the  oxidation  of  molybdenite.  The  ore  body  as  exposed  by  this  trenching  and  the 
idt,  is  about  T5  feet  by  20  feet  by  10  feet,  and  would  possildy  run  from  0.3  to  0.6 
jicr  cent..  MoS^.  but  could  be  easily  colibed  to  yield  a  liiirher  i;'rade.  Mr.  llorscroft 
reported  that  lie  shijiped  two  carloads  to  the  Klines  Hraneh  at  Ottawa  durimr  the 
summer  vvhieli  carried  2.38  per  cent,  and  1.08  ]ier  cent.  MoS.  respectively. 

The  trench  from  which  most  of  this  material  was  taken  is  >hown  in  liuiire  14. 
while  the  pump-house  for  de-watering  the  main  pit  is  shown  in  figure  l-"i.  Two 
gasoline  pumps  are  used  for  the  pumping. 

Adjoining  the  last  mentioned  property  is  the  mine  which  has  been  sunk  by 
Douglas  Ponton  and  A.  J.  H.  Russell.  The  general  layout  of  the  surface  plant 
is  shown  in  the  accompanying  view  (Fig.  16)  which  shows  the  boiler  house 
with  the  beam  of  a  Cornish  pump  just  at  the  left  of  the  shaft,  while  at  the  right 
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is  a  hand  derrick;  iu  the  foreground  is  the  [tit  on  the  Horscroft  property 
as  it  appeared  iu  May.  The  shaft,  the  top  of  which  is  shown  in  the  picture, 
is  said  to  be  50  feet  deep  and  is  7  by  9  feet.  Unfortunately,  on  the  oc- 
casion of  both  visits  this  was  full  of  water,  so  that  the  only  inrormation  con- 
cerning the  ore  body  had  to  be  secured  by  an  examination  of  the  stock  piles.  The 
ore  consists  principally  of  a  micaceous  pyroxenite,  portions  of  which  are  of  ex- 
tremely high  grade.  Several  tons  of  concentrating  ore  was  seen  on  the  stock  pile, 
and  considerable  high  grade  material  was  in  the  store  house.  The  writer  was 
informed  that  since  his  last  visit  the  mine  has  been  pumped  out  with  a  view  to 
-continuing  work. 

In  addition  to  the  known  deposits  of  molybdenite  in  this  tciwnship,  the 
writer  observed  one  or  two  outcrops  on  the  road  between  Norland  and  Coboconk 
that  seemed  to  furnish  the  proper  association  for  molybdenite,  though  unfor- 
tunately none  of  this  material  was  visible.  These  were  contact  zones  between 
crystalline  limestone  and  underlying  granitic  rocks  where  pyroxene  and  brown 
mica  were  abundant. 

Lac  Seul 

The  presence  of  molybdenite  on  Lac  Seul  is  rejiortcd  by  Dr.  Coleman,"  who 
received  his  information  from  the  manager  of  the  Huilson  Bay  post. 

Longuelac 

Samples  of  molybdenite  obtained  from  a  pegmatite  near  Longuelac  were 
shown  at  Port  Arthur  in  April,  1917.  No  information  as  to  the  size  of  the 
deposit  was  obtainable.  The  flakes  were  large,  some  being  an  inch  or  more 
across,  and  the  ore  appeared  to  be  free  from  other  snlpliidcs. 

Lutterworth  Township 

On  lot  7  or  8,  concession  II,  township  of  Lutterworth,  A.  Y.  Hopkins 
of  Kinmount  has  opened  up  a  quartz  vein  containing  a  little  molybdenite.  At 
no  place  was  the  vein  more  than  three  feet  wide,  and  the  molybdenite  was  not 
a  striking  feature  of  either  the  inatt'rial  iu  llie  vein  or  of  th:it  which  had  been 
removed.  This  vein  is  in  gneiss  a  short  distance  from  the  sliorc  of  Davis  lake, 
and  is  probably  not  the  principal  carrier  of  molybdenite  at  this  locality.  A  short 
distance  to  the  west  of  the  vein  there  is  an  outcrop  of  pegmatitic  granite,  the 
borders  of  which  are  concealed,  and  in  view  of  the  common  occurrence  of  molyb- 
denite on  the  margins  of  such  masses  it  is  highly  probable  that  prospecting  on 
this  margin  would  result  in  a  further  discovery  of  molybdenite.  There  is  also 
some  molybdenite  on  a  small  island  a  few  hundred  feet  from  the  shore,  but 
although  specks  could  be  seen,  the  water  was  over  the  outcrop  and  no  idea  of  the 
importance  of  the  deposit  could  be  obtained. 

On  lot  7,  concession  X  of  the  same  township,  there  are  two  narrow  veins 
carrying  molybdenite.  The  writer  did  not  visit  the  locality,  as  no  work  had 
been  done  for  years,  and  the  descriptions  of  the  property  would  indicate  that  it 
is  not  commercially  important.  This  may  Ijc  the  Gull  river  locality  mentioned 
by  Murray. 

=  Olit.  Rliv.  Minos.  Vol.  V,  IKHo,  y.  (il. 
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LyndiKh  Township 

Oil  lots  5  and  6,  coucessiou  \'lll  ut'  J-ivikIouU  towusliip  is  tlic  Jainieson 
iiiiiie,  whicli  was  opened  up  in  1907  by  the  late  li.  A.  Jamicson  of  Kenfrcw. 
On  the  occasion  of  tlie  writer's  visit  in  June,  work  had  been  discontinued  and 
the  workiiijjfs  were  in  the  condition  sliown  in  the  accompanying  ilhistration, 
liijure  17.  The  workings  consist  of  two  pits  connected  by  an  open  trench  and 
al)out  midway  between  the  pits  is  an  inclined  shaft  as  shown  in  the  figure.  As 
is  evident  from  the  illustration,  very  little  of  the  ore  body  could  be  examined,  as 
inuoh  of  it  was  covered  with  water,  with  which  the  shaft  was  also  filled.  The 
]iit  shown  is  the  north  pit,  and  the  ore  body  is  about  si.x  feet  wide,  lying  between 
ijneisi  and  crvstallinc  liimstoiic,  the  latter  beinir  al>o  in  contact  with  gneiss  on 


Fig.  17 — .Tamicson  mine.     The  letters  signify  respectively  limestone,  ore  and  gneiss 


the  otiier  side,  though  the  immediate  contact  was  not  seen.  The  ore  body  consists 
of  pyroxenite  and  pegmatite  containing  large  crystalline  flakes  of  molybdenite, 
together  with  a  considerable  quantity  of  pyrite  and  pyrrhotite,  making  an  excep- 
tionally good  ore  for  concentration,  as  the  molybdenite  flakes  are  generally  more 
tliau  a  half  inch  in  diameter  and  can  be  largely  recovered  by  crushing  and  screen- 
ing. The  ore  which  had  been  exposed  on  the  dump  had  disintegrated  considerably, 
resulting  in  the  breaking  down  of  the  pyroxene,  and  rendering  the  ore  very  friable. 
In  this  process  of  disintegration,  the  molybdenite  is  oxidized,  and  some  molybdite 
formed.  The  pyrrhotite  also  undergoes  a  change,  taking  on  a  purple  tarnish 
which  is  probably  due  to  a  thin  film  of  ilsemannite,  or  possibly  some  unidentified 
compound  of  iron  and  molybdenum.  This  property  was  worked  on  lease  during 
the  winter  of  191.5-16  bv  the  Orillia  ^rolvlidenuni  Mines,  Limited.     There  were 
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king  iioiir  tlio  lihuksmilli  slioji  57  sai-ks  of  low  urailc  ore  voailv  t'or  >liiimuMit, 
aud  in  addition  there  were  some  other  small  heaps  ol'  eonirniraliiij;  ore  whidi 
had  been  prepared  for  shipment,  niirinj;'  the  period  when  the  last  work  was 
earried  on  ahont  285  tons  ol'  oic.  i-onlaiiiiiii;'  ajiproxiniately  IV'.liiO  ])muuls 
of  ])iire  molybdenite  wrre  taki'U  (vi>m  this  mine."'  The  Inuldiiius  al  the  mine 
proper  eonsist  of  a  Idaeksmith  siiop  and  powder  house.  The  niiniiiL;'  camp  is 
situated  in  the  valley  at  the  foot  of  the  mountain  ii])on  wliieli  the  mine  is  located, 
and  comprises  a  sleeping  house,  dining  camp,  ollicc.  storehouse  and  staMc  tiiese 
quarters  being  well  built  and  very  eomforialile. 

To  the  southwest  of  tliis  ])roperty,  it  is  repiu'Icl  that  llie  Krillia  .Molylnlcnuni 
Mines  have  staked  a  claim  called  Lyl)iiock.  Imt  the  writer  wa-^  \inaware  of  this 
at   the   time   of  his   visit,   and    eonsc(|Ucnily    did    not   exanune    it. 

Manitou  Lake  Region 

Tiie  description  of  the  molylnlenilc  \cin  on  claim  A.D.  S  is  fui'ui^licd  hy 
K.  Thomson : 

This  projierty  is  the  old  miiung  claim  .\.  I).  S..  situated  on  a  >miill  lake  west 
of  Upper  ilanitou  lake,  about  sL\  or  seven  nules  fi'om  the  formei-  \illage  of  (iold 
Eoek,  on  that  lake.  The  discovery  post  of  the  claim,  which  has  lieen  restaked  within 
the  last  year  by  E.  D.  G.  Pidgeon,  of  "Wahigoon.  is  1  I  chains  rr<im  the  northeast 
corner  of  the  claim  on  a  bearing  of  S.  "21  \\'.  The  molybdenite  occurs  in  a  Acry 
quartzose  pegmatite  dike,  striking  about  northeast,  ami  with  a  Avidth  at  both  ends 
of  10  to  12  feet,  and  a  total  length  of  about  J.")!)  feet.  This  dike  consists  almost 
entirely  of  quartz,  which  in  some  ])laces  is  green  in  coloni-.  hut  i-on(ains  as  well 
lesser  amounts  of  cldoi-ite.  orthoclase.  molybdenite,  bismuthinite,  and  green  and 
bronze-coloured  mica.  The  niolyhileiiite  occurs  in  iidimate  association  with  tin' 
chlorite,  which  is  in  the  form  of  masses  in  the  middle  of  the  dike.  These  clumps 
of  chlorite,  in  all  ]irobability,  are  altered  horses  of  the  counti'v  rock.  This  dike 
oulcro])s  over  the  summit  of  a  hill  about  80  feet  in  height,  at  the  top  of  which  it 
separates  into  two  stringers  aliout  two  fi'ct  wide.  The  outcro|i  of  ilie  dike  is  best  seen 
at  both  ends,  where  it  shows  its  full  width  of  Hi  to  12  feet  on  the  sides  of  this  hill. 
The  diki'  is  somewhat  more  ])egnnititic  at  lln'  .-outhwest  end  than  elsewhere.  The 
neighbouring  rock  is  very  basic,  consisting  almo.-t  entirely  of  liornblemle,  and  is 
apparently  a  highly  altered  pyroxenite.  This  inck  I'hanges  to  a  dioritc  about  II") 
feet  to  the  I'ast,  which  again  gives  way  in  a  few  hundred  yards  further  east  to  a 
])orphyritic  (puii'tz  dioi-ite.  This  last  rock  is  appai'cnily  part  of  the  Laurentiaii 
granitt'  mass  which  foi'ms  the  hidk  of  the  roik  in  llic  locality.  The  projiiTty  was 
visited  in  company  with  the  owjk'I-.  .Mr.   ridgeon. 

March  Township 

IJn  lot  tj,  concession  11,  March  townshi]),  a  pit  was  dug  about  twenty  years 
ago.  This  location  was  not  visited  hy  the  writer,  as  he  was  inf<u'med  by  men  who 
had  looked  it  over  with  a  view  to  opening  it  up,  that  it  was  not  of  an  economic 
character.  It  was  vi.sitcd  in  June,  1910,  by  l)v.  T.  L.  Walker,  whose  report  is 
also  unfavourable.^' 

-"  Mines  Urancli  iSunimarv  Report,  1915,  p.  82. 
-•'  Minos  Hiant-h,  Bull.  9."t",  p.  44. 


Map  of  part  of  Ontakio  showing  location  of  molybdenite   occukrences  between  Lake  Superior  and  the  Qdebec  boundary.    Scale,  35  miles  to  the  inch. 
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Matawatchan  Township 

Uii  till'  farm  nl'  .lanio  Wilson,  lot  ."!,  idii<f>.--ioii  \  I,  is  a  lart;o  mass  of 
pyroxenite  in  wliiih  niolyiick'iiito  has  l)Oi'n  foiiml.  Mr.  Wilson  was  not  at  lioinc, 
l)ut  Ills  son  {^uidoil  tlie  writer  to  the  outfrop.  A  mass  about  six  I'cet  square  by 
about  15  indies  thick  had  been  removed  and  i)roken  up.  Jn  this  mass  were  snfiail 
scales  of  molylidi'nite  up  to  one-half  inch  in  diameter.  The  pyroxenite  is  on  the 
margin  of  a  larj^e  i)ej;matite  mass,  and  is  from  40  to  50  feet  wide.  Nothing 
definite  can  hi!  said  concerning  values  on  the  showing  that  has  been  made,  but 
it  is  highly  desiraiile  that  further  prospecting  lie  done,  possii)ly  nearer  the  borders 
of  the  ]iyroxenitc. 

Miller  Township 

On  lot  5.  soutliwcst  of  the  l''rontcnac  mad.  Miller  township,  some  work  has 
been  clone  by  (i.  ('.  Shannon  of  Kingston  <in  the  fann  of  Thomas  .Vrnistrong. 
IMr.  Sluuinoii  is  tlie  owner  uf  the  deposit.  The  workings  are  on  a  ]iegniatite  dike 
<-utting  gneiss  ami  varying  in  width  from  six  to  eight  I'eet.  Three  pits  have  been 
opened  uj)  which  are  connected  by  a  tri'nch  through  the  surface  soil.  The  more 
westerly  ])it  is  about  I".'  fi'ct  xpiai'e  and  was  filled  with  uatei'.  The  middle  pit 
is  about  ',W  feet  long  and  al>out  10  feet  deep  at  the  (leej)est  portion,  while  the 
more  easterly  one  has  about  the  same  dimensions  as  the  middle  one.  Molybdenite 
was  seen  in  the  second  and  third  pits,  ami  a  small  aiiHuint  of  po-~ilily  1  ]ier  cent, 
ore  was  laid  to  one  side. 

On  lot  5.  northwest  range,  the  piupeity  of  .lolm  It.  Kriiig.  T.  L.  Walker 
reports  that  niolylideiiite  occurs  in  jiegmatite.  The  association  i-  almost  identical 
with  that  described  abo\e.  hut   thi-  pnipciiy   was  not   visited   by  the   writiT. 

^lolybdenite  has  been  reported  by  IJ.  A.  A.  .lohnston'"  on  lot  :!.  coiicessioii  \'lli. 
but  no  work  has  been  dom'.  as  far  as  the  writer  was  alih'  to  a>cei'Iaiii.  for  several 
years. 

Alolybilenite  Lake,  Near  Michipicoten  Harbour 

Although  this  is  probably  the  third  locality  at  which  molylxlcnite  was  found  in 
Canada,  practically  nothing  i>  known  about  either  the  size  or  character  of  the 
deposit.  The  liist  mention  of  it  was  made  by  Sir  W.  E.  Logan  who  in  discussing 
molybdenite  localities  says:  "  Spetimens  from  a  third  locality  were  sent  me 
from  the  Eiver  Dore."*' 

Dr.  J.  ^[.  liell  says: 

.\  dejiiisit  of  niolylideiiite  is  fdiiiul  in  a  t'oaisc>-giaiiu'cl  quaitzose  jieyniatito  on  tlic  slioros 
of  Molyluloiiite  lal\e  on  tlio  route  liotwcon  Miclii|iipoton  harlimiv  ami  tlic  Fianops  mino. 
I  was  uiialilo  to  risit  tlie  locality  during  the  sumnicr,  liut  I  uiKleistanil  that  tho  deposit  i.s 
not  of  eonimercial  import anco,  as  proven  by  .some  ex]iloiatioii  work  done  on  the  [noperty 
some  years  ago."' 

INlonck  Township 

On  lot  V-.  concession  \lll  of  ^loni-k  Townslii]i  near  Falkeuburg  station, 
about  three  miles  north  of  Bracebridge,  molybdenite  has  been  found  in  gnoi.^.< 
on  the  farm  of  Thomas  Stead.     Two  openings  have  been  made  in  the  gneiss,  aipl 

-■'' llineial  Resouiees  of  Canada,  Bulletin  on  Molvbdennm  and  Tungsten.  ]!»04,  p.  0. 
"Geol.  Sur.  Can.,  Rep.  Prog.,  lS.=):!-54-.j.5  iiO,  p.  40. 
-•'Ont.  Rur.  Mines,  Vcd.  XIV.  llnCi,  Pi.  1.  p.  ?,')i. 
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Fig.   IS — Oie  sacked  I'oi   aliipiiitiil,  lul   Jl,   concession   XV,   iloumouth   towusliip. 
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Fi};.  19 — Molybdenite  guariy,  lot  13,  concession  XIll.  Monmouth  township. 
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small  llukfs  ul'  inolylnk'niti.-  aiX'  to  bu  tiueii,  particularly  in  the  quartzosc  portions. 
Except  iu  the  material  that  had  been  taken  out  from  these  openings,  no  molyb- 
denite was  observed,  and  the  quantity  that  was  visible  would  hardly  appear  to 
be  of  economic  value.  It  is  possible,  however,  that  with  further  development  a 
liigher  grade  body  might  he  disclosed. 

/Monmouth  Township 

On  lilt  11,  concession  X\",  a  pit  was  opened  uj)  iluring  the  latter  part  of 
the  past  summer  by  George  Padwell  in  a  weathered  pyroxcnite  at  the  contact  of 
granite  and  limestone.  Figure  18  shows  the  ore  taken  from  the  pit  and  sacked 
for  shipment.  In  addition  to  the  ore  in  the  sacks  about  an  equal  quantity  was 
in  a  pile  near  by  to  be  cobbed  and  sacked.  This  ore  would  probably  run  from 
11/2  to  2  per  cent.  MoS,.  Most  of  the  work  donp  in  securing  the  ore  consisted 
of  stripping  and  taking  out  loose  rock,  lint  drilling  had  been  begun  in  the  less 
decomposed  rock. 

On  lot  1 3,  concession  X 1 1 1 .  ^1  r.  PadwoU  was  engaged  during  the  summer  in 
quanting  the  outcrop  of  pyroxenite  shown  in  figure  10.  The  quarry  face  is 
about  40  to  50  feet  long  and  about  10  feet  high,  and  is  entirely  in  a  hard  pyroxenite 
which  is  in  contact  with  granite.  The  pyroxenite  was  traced  for  about  200  feet. 
About  15  tons  of  concentrating  ore  which  would  prolmbly  run  from  1  to  1\^ 
per  cent.  MoS_.  was  set  aside  in  a  stock  pile. 

Mr.  Padwell  informed  the  writer  that  ho  had  shijijied  a  ton  of  flake  molyb- 
denite to  the  ilines  Branch  in  addition  to  the  material  on  hand. 

A  deposit  was  opened  up  about  a  quarter  of  a  mile  west  of  Wilbcrforce  by 
P.  J.  Dwyer  and  associates  during  the  winter  of  1916-17,  and  25  tons  of  ore 
was  shipped.     The  ore  as  shipped  yielded  .369  per  cent,  molybdenite. 

Monteagle  Township 

Molybdenite  is  reported  from  lots  26  and  27,  concession  VI  of  Mouteagle." 
This  locality  was  examined  by  the  writer  without  finding  any  molybdenite.  It 
was  also  examined  by  Dr.  AValkcr  in  1910  with  the  same  result. 

On  lot  6,  concession  I,  molybdenite  is  reported  in  a  quartz  vein,  but  not  in 
economic  quantities."     This  property  was  not  visited  by  the  writer. 

At  the  mine  of  the  National  Graphite  Company,  Limited,  near  Maynooth,  a 
small  quantity  of  molybdenite  has  been  found.  The  manager,  Ralph  Foster, 
kindly  showed  the  writer  over  his  property,  and  informed  him  that  in  sinking 
for  graphite,  molybdenite  was  usually  encotmtered  before  the  graphite  was  found, 
and  that  the  presence  of  molybdenite  is  looked  upon  by  the  miners  at  this  place 
as  an  indication  that  graphite  is  near  at  hand.  The  molybdenite  occurs  in  a 
bright,  hard  pyroxenite,  which  is  rather  fine  in  grain  and  contains  considerable 
pyrrhotite. 

^Geol.  Sur.  Can..  Mem.  li.  p.  :!51. 
=»  Ibid. 
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•Ntt   Lake 

About  four  miles  north  of  Tiniagami  station  lui  the  Tiniiskaming  and  Northern 
Ontario  railway  and  about  a  imartor  of  a  mile  oast  of  Ilic  track,  a  deposit  of 
molybdenite  was  opened  u|)  about  ten  years  ago.  The  main  ore  body,  upon  which  a 
shaft  has  been  sunk,  is  about  tifty  feet  wide,  and  eonsists  of  a  series  of  gash  veins 
of  quartz  carrying  chaleopyrite  and  ninlylideiiite  in  greenstone.  The  molybdenite 
is  present  in  radiating  nodules  which  wluii  liroken  across  give  the  aj)peaiance  of  a 
rosette. 

The  shaft  is  said  to  be  about  50  feet  dee}>.  and  al)o\it  ".'Oil  tons  of  rock  and 
ore  are  upon  the  dump.  The  molybdenite  is  well  distril)uted  in  the  quartz,  and 
although  it  did  not  appear  to  be  rich  when  compared  with  other  ores,  the  nodular 
character  of  the  molybdenite  renders  the  appearance  sonu-what  deceptive,  and 
it  is  probably  richer  than  it  appears  to  be.  The  writer  woidd  estinuite  that  about 
one-fifth   of   the   dump   consisted    of   quartz   wiiicli    would    run    I    \x't   cent    lIoS.^. 


Fi<r.  U" — Jl'':iM   fianic  ;tii'i 


ilii-    llirplvliclcllitf 


Openings  were  seen  in  two  other  phices  on  the  ])roperty  where  the  veins,  although 
of  high  grade,  are  not  more  than  a  foot  wide.  At  the  time  when  the  work  was 
done  good  camps  were  erected.  Some  of  these  have,  however,  been  burned,  but 
the  boiler  house  is  in  fairly  good  shape,  and  is  provided  with  hoist  and  pump. 
A  view  of  the  head  frame  and  dump  is  given  in  figure  20. 


North  Crosby  Township 

On  lot  11,  concession  V.  two  pits  were  opened  \\\<  many  years  ago,  and 
molybdenite  was  found  associated  with  granite  or  syenite,  crystalline  limestone, 
and  a  dark  greoni.sh  rock  largely  made  up  of  pyroxene  and  scapolitc.     T>v.  AValker 
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visited   this   locality    and    rt-jjoited   that   it   did   not    appear   to    be    of   economic 
importance." 

Uldcn    lownship 

G.  M.  Macdunnell  of  Kiiigsiun,  worked  a  deposit  ou  the  soutli  half  of  lot  7, 
concession  VI,  Olden  township,  and  shipped  238  lbs.  of  molybdenite  ore  in  1916 
from  Mountain  Grove  to  the  Mines  Branch,  Ottawa,  for  treatment.  The  ore  is 
described  by  C.  S.  Parsons' '  who  says :  '"  The  molybdenite  was  associated  with  a 
gangue  consisting  chiefly  of  pink  feldspar  and  pyroxene.  Very  little  pyrite  and 
no  mica  was  observed  in  the  sample."  The  exact  location  from  which  this  was 
derived  is  not  mentioned. 

I'orcupine  Region 

Wm.  C.  Offer  shipped  HO  lbs.  of  flake  molybdenite  and  775  lbs.  of  con- 
centrating ore  to  the  Mines  Brancli.  The  exact  location  of  Mr.  Offer's  property 
is  not  known  to  the  writer. 

Raglan  Township 

On  lot  27,  in  concessions  IX  and  X,  three  pits  have  been  sunk,  and  molyb- 
denite was  seen  on  two  of  the  dumps.  The  best  showing  is  at  the  pit  which  is  on 
or  near  the  line  between  the  two  properties,  and  is  claimed  by  the  owners  of  the 
respective  lots.  From  30  to  40  tons  of  rock  was  taken  from  this  pit,  and  possibly  a 
ton  of  2  to  3  per  cent,  ore  lies  on  the  dump.  The  ore  comes  in  a  pegmatite  dike 
in  crystalline  limestone,  about  four  feet  wide.  The  other  two  pits  are  on  con- 
cession IX.  and  although  the  rock  on  the  dump  beside  one  of  these  showed  molyb- 
denite, none  was  observed  on  the  walls  of  the  pit.  Mr.  John  Windle  owns  lot  27, 
concession  IX,  and  ^Fr.  TTorman  Liodke  lot  27.  concession  X. 

Craigmont 

The  presence  of  molybdenite  at  the  corundum  mines  is  recorded  by  W.  L. 
Goodwin"  and  by  A.  E.  Barlow."'  From  a  perusal  of  the  reports  the  deposit  does 
not  appear  to  be  of  economic  importance  for  molybdenite. 

Rainy  Lake 

Lawson  mentions  the  occurrence  of  a  qxiartz  vein  carrying  molybdenite  at 
the  contact  of  the  Laurentian  and  Couchiching  at  Bear's  passage  on  T?ainy  lake," 
but  says  nothing  to  encourage  the  hope  that  it  is  of  economic  character. 

Roberts  Township 

John  Mataris  staked  a  claim  for  molybdenite  in  Eoberts  township  in  101.5." 

"Mines  Eronch,  Bull.  93,  p.  45. 

"Mines  Branch  Summary  Report,  1915,  p.  117. 

"  Ont.  Bur.  Mines,  Vol.  XV.  1906,  Ann.  Eep.,  Pt.  I,  p.  43. 

'^  G.  S.  C.  Mem.  50,  p.  SS. 

^Geol.  Sur.  Can.,  Ann.  Rep..  1887-88,  Vol.  Ill,  N.8..  p.  ISOF. 

^-  Ont.  Bur.  Mines,  Vol.  XXV.  1916,  Pt.  I,  p.  44. 
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Koss  Township 

On  the  farm  of  Johu  Hose,  lot  ".'v*,  comi'^siou  II  of  h'oss  t(i\vnshi|i,  luar 
Haley  station  on  the  Canadian  Paeilie  railway,  an  open  cnt  has  been  made  on 
a  eoarse  grained  pegmatite  dike  in  gneiss.  The  dike  is  from  two  to  I'Dur  feet 
wide,  but  the  portion  that  showed  molybdenite  was  under  water,  so  that  the  esti- 
mate of  value  had  to  be  made  on  the  material  on  the  dump,  as  the  extension  of 
the  dike  beyond  the  exeavation  was  not  observed  to  earry  molybdenite.  The 
opening  is  about  lifty  feet  long  and  from  two  to  eight  feet  wide,  with  a  depth 
exceeding  six  feet  in  places.  The  writer  estimated  tliat  there  was  ahout  one 
iiuadred  tons  of  rock  on  the  dump  and  about  two  tons  of  uoneentrating  ore  which 
he  estimated  at  1  per  eent.  MoS.,.  Dr.  Walker  took  a  sample  from  tills  dump 
and  obtained  l.tJl  per  cent.  .Mo.S„.  so  that  the  roaeentrating  ore  would  ])rolpably 
run  between  one  and  two  per  eent.  The  writer  was  informed  that  10  tons  assay- 
ing :J.G]:  per  cent.   MoS._,  was  shipped   this  season   from   this  property. 

On  the  west  half  of  lot  7.  eoiieessioii  I  X  of  Ross  township,  some  e\'ea\atioiis 
were  made  a  few  years  ago.  The  writer  did  not  visit  this  property,  as  no  lecont 
work  has  been  done,  and  the  last  )niblishi'(l  report  l)y  Dr.  Walker  indieated  that 
little  could  be  done. 

Sebastopol  Township 

On  the  farm  of  Edward  Ziebarth,  lots  30,  lU  and  :i8,  IJange  ('.  South,  arc 
two  small  dikes  in  gneiss  and  crystalline  limestone  in  which  some  molybdenite 
has  been  found,  but  the  development  up  to  date  has  not  exposed  a  deposit  of 
commercial  importance.  The  width  of  the  dikes  is  about  two  feet  and  18  iiuhes 
respectivelv.  aiid   they  consist  of  pyritic  pyroxonitc  aiul  pegnxatitc 

Sheffield  Township 

On  lot  5,  concession  X 1  \'  of  this  township  is  located  the  ('iu^ho|m  mine, 
.which  was  worked  under  option  during  the  spring  and  early  summer  by  the 
International  Molybdenum  Company,  with  J.  F.  McRenzie  as  manager.  .Nine 
men  were  employed  in  mining  operations  under  what  appeared  to  be  very  fa\cjur- 
able  condition.s,  as  the  deposit  is  a  fiat-lying  body  of  crystalline  limestoiu!  contain- 
ing large  masses  of  pyrite,  pyrrhotite,  hornblende,  scapolite,  phlogopite  and  molyb- 
denite, which  permitted  of  open  quarry  work.  At  a  short  distance  gneiss  was 
seen,  so  that  although  the  contact  of  the  two  formations  was  not  observed,  there 
is  no  doubt  that  it  is  a  typical  contact  deiwsit.  Two  pits  had  been  opened  up. 
and  a  large  body  drilled  preparatory  to  blasting.  The  extent  of  the  work  is 
indicated  in  figure  21  which  shows  the  larger  pit  that  was  opened  near  the  boiler 
house.  Old  stock  piles  were  also  being  removed  after  preliminary  cobbing.  .\t 
first  glance  these  piles  appeared  to  be  rich  copper  ores  carrying  molybdenite,  as 
the  purple  colour  so  charactei'isiic  of  bornite  and  the  deep  brass  yellow  of  chal- 
copyrite  were  very  prominent.  Instead  of  Ix'ing  an  indication  of  copper,  however, 
this  is  probably  to  be  looked  upon  as  an  indication  of  molybdenum,  as  these 
minerals  proved  to  be  pyrrhotite  and  pyrite  respectively.  So  far  as  the  writer 
is  aware,  this  iridescent  tarnish  of  pyrrhotite  and  pyrite  has  not  been  mentioned 
by  any  other  writer.  It  is  an  important  point  to  keep  in  mind  in  prospecting 
for  molybdenite,  for  although  the  film  is  too  thin  to  make  a  satisfactory  chemical 
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oMuiiiiiatiiiu  it  |)ii)liiil)ly  loiisists  of  ilscmannite.  Ovor  ?00  tons  of  ore  was  sliipped 
Ic)  Orillia  and  there  concentrated  iu   lOKJ. 

On  the  farm  of  Timothy  Dwyer,  lot  8,  concession  X\',  a  pit  lias  heon  opened 
up  al)out  8  liy  ID  feel  ami  ten  feet  deep,  in  crystalline  limestone.  A  few  Hakes 
of  iiinlylidciiiti'  were  sccii  which  wire  associateil  with  pyritc,  (juartz  and  tourmaline. 
Pyroxene  was  not  prominent  at  this  pit,  thouL;li  it  was  i)resent  in  small  (piantities. 
This  property  was  nut  heinji;  worked  at  the  time. 

.\nother  de[)osii  was  opened  up  on  the  fai-iii  ••[  Matthrw  Spratt,  lot  M.  con- 
cession -W,  hy  L.  L.  Cailloux,  hut  work  had  been  discontinued.  An  open  cut 
about  10  feet  wide  hy  ".'O  feet  lonj;-  and  more  than  10  feet  deep  had  been  excavated. 
The  hottom  uf  this  trench  was  (illed  with  water,  and  it  was  not  possible  to  make 
a  thoriiuuh  ixamiuatioii.      \'crv  little  niolvbdcuite  was  to  he  seen  on  the  walls  of  the 


Fig.  21 — Chisliolm  mine,  pit   near  boiler  lioiiso. 


cut,  but  a  small  stock  pile  nearby  contained  a  tnii  nr  two  of  low  jrrade  ore.  The 
minerals  associated  with  the  molyhilenite  were  pyrite.  (piartz.  tourmaline,  pyroxene 
calcite  and  dolomite. 

On  lot  IS,  concession  XVI,  on  the  farm  of  William  Wau'cr,  the  presence  of 
molybdenite  is  reported,  but  the  deposit  was  not  seen  by  the  writer. 

Five  open  cuts  have  been  excavated  on  the  farm  of  A.  Kellar,  lot  12,  con- 
cession XIII  by  O'Brien's-Greenfield  of  Superior,  Wiscon.sin.  At  the  time  of 
the  writer's  visit  five  men  were  working,  and  about  160  pounds  of  pure  flake 
molybdenite  had  been  taken  out.  The  deposits  are  pegmatite  dikes  in  gneiss, 
and  the  molybdenite  is  principally  confined  to  quartz  stringers  in  the  pegm.atite. 
Orthoclase,  pyrite,  calcite  and  quartz  are  the  associated  minerals  of  prominence. 
The  work  done  so  far  may  be  looked  upon  as  prospecting,  so  that  the  quantity  of 
flake  molybdenite  saved  may  be  considered  enecniraging. 
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Smooth  Rock  Lake  (iMan)tou  Region) 

The  writer  has  described  the  occurrence  of  iiiolybdeuite  from  two  localities 
on  this  lake,  one  in  a  gold  quartz  vein,  the  other  as  a  constituent  of  trap  rock." 
Neither  of  the  occurrences  is  of  economic  importance. 

Somerville  Township 
{See  Laxton  and  Soniervill<\^ 

Steep  Rock  Lake 

The  presence  of  molybdenite  is  reported  from  the  vieiuity  of  Steep  Kock  lake 
by  H.  H.  Wood,  who  has  a  claim  on  a  small  lake  just  over  a  portage  12  chains 
long  from  Steep  Kock  lake.  This  small  lake  is  located  approximately  at  N.  48°  49', 
W.  91°  35'.  From  Mr.  Wood's  description  the  deposit  is  a  quartz  vein  in  chlorite 
schist  at  or  near  the  contact  with  granite.  There  has  not  yet  been  sufficient 
development  to  enable  a  judgment  to  be  formed  as  to  the  value  of  the  property. 

Swastika 
Molybdenite  is  reported  from  the  Luckj-  Cross  mine.'' 

Talon  Cliute 

The  occurrence  of  molybdenite  has  been  reported  from  near  Talon  Chute, 
about  35  miles  east  of  North  Bay.  Dr.  Walker,  however,  visited  this  locality,  and 
found  graphite  but  not  molybdenite."  So  far  as  the  writer  has  been  able  to 
leam,  none  of  those  reporting  this  occurrence  state  that  they  saw  one  in  place. 

Tamarack  Lake 

In  July,  1917,  while  examining  the  area  northwest  of  Lake  Nipigon  for  the 
Ontario  Bureau  of  Mines,  P.  E.  Hopkins  found  a  large  rusty  pegmatite  dike  con- 
taining a  little  disseminated  molybdenite.  The  location  of  this  occurrence  is 
at  the  extreme  north  end  of  Tamarack  lake,  or  about  three  miles  southeast  of 
Smooth  Rock  lake,  district  of  Thunder  Bay. 

Terrace  Cove 

This  locality,  although  not  visited  by  the  writer,  is  worthy  of  special  mention, 
as  it  is  the  first  place  at  which  molybdenite  was  found  in  Canada,"  specimens  of 
which  were  sent  by  the  Geological  Survey  of  Canada  to  the  Exhibition  of  the 
Industry  of  All  Nations  in  London"  in  1851.  A  description  of  the  deposits  is 
given  by  Sir  W.  E.  Logan"  as  follows : 

The  ad.ioining  location  to  the  west  is  described  as  consisting  of  red  fcldspatliic  gneiss, 
traversed  by  large  dikes  of  black  trap,  and  intersected  by  two  sets  of  veins.  One  of  these 
appears  to  occupy  the  joints  of  the  rock,  slipping  at  a  high  angle  to  the  northward.  These 
veins  are  from  one  to  three  or  four  inches  in  Ijreadth;  and  they  carry  in  a  gangue  of  quartz, 

"Ont.  Bur.  Mines,  Vol.  XX,  1911,  Pt.  I,  p.  188. 
"  Ont.  Bur.  Mines,  Vol.  XXHI,  1914,  Pt.  II.  p.  20. 
»  Mines  Branch,  Bull.  93,  p.  48. 
"  Geol.  Surv.  Can.,  Hep.  Prog.,  185.3-4-5-6,  p.  40; 
"Geol.  Surv.  Can.,  Bep.  Prog.,  1851-.52,  pp.  ?.7  &  -11. 
"Geol.  Can.,  18C.3,  p.  705. 
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coiisidcrablo  quantities  of  yellow  iiiitl  vitreous  copper  ores,  with  molybdenite.  One  vein  ia, 
however,  described  as  having  a  breadth  of  eight  inches,  ami  as  having  been  traced 
X.  15°  E.  for  a  milo  and  a  half,  bearing  a  considerable  amount  of  yellow  copper  ore,  with 
molybdenite.  The  other  Tcins  are  described  as  running  from  the  shore  to  a  considerable 
ilistancc  inland,  and  as  in  many  cases  remarkable  for  a  breadth  of  from  ten  to  thirty  feet; 
others  attain  but  a  few  inches.  The  gangue  of  this  series  of  veins  is  quartz,  containing 
Clipper  pyrites,  with  occasioiKilly  a  little  tjah-na  and  blonde. 

The  size  of  these  moljbdeiiiie  veins  is  not  j^ix-at  enough  to  waiTant  exploita- 
tion, unless  they  are  of  e.xceptional  richness.  This,  however,  does  not  appear  to 
lie  the  case  in  view  of  Logan's  statement  that  of  the  molybdenite  localities 
nirntioned, 

riio  only  one  of  them,  so  far  as  known,  which  affords  any  available  qnaiitily  of  the 
mineral  is  that  described  as  occurring  in  Quctachoo-Manicmigan  Bay." 

WabiKoon  Lake 

The  following  description  of  tlie  occurrence  of  molybdenite  near  Contact 
oay  i.s  given  hy  E.  Thomson : 

The  molybdenite  on  claim  K  6i5,  Contact  bay,  Wabigoon  lake,  occurs  at  a 
point  a  few  yards  from  the  southwest  corner  of  the  claim  at  the  contact  between  the 
T.aurentian  granite  and  the  fine  grained  Keewatin  diorite,  in  i  quartz  vein  about 
six  inches  in  width  and  about  10  feet  in  length.  The  vein  carries,  as  well  as  plates 
of  molybdenite,  some  pyrite  and  chalcopyrite.  Another  occurrence  of  molybdenite 
on  this  same  claim  is  to  be  found  immediately  east,  at  the  first  point  jutting  out 
into  the  lake  cast  of  the  Eognon  camp.  The  molybdenite  here  is  right  at  the  water's 
edge  in  very  small  quartz  stringers  in  the  regular  Keewatin  diorite  rock,  and  also 
to  a  lesser  extent  in  the  country  rook  it.'iclf.  It  occurs  in  very  tiny  flake.'^.  and  is 
associated  with  pyrite.  chalcopyrite,  and  malachite. 

W'orthington   Mine 
Dr.  Coleman  reports: 

Among  the  minerals  at  Worthington  occasionally  a  seam  of  lead  gray  molybdenite  is 

found  crossing  the  p}Trhotite,  or  partly  enclosed  in  the  greenstone,  but  the  amount  is  very 

small.     It  seems  to  have  been  a  later  deposit  in  fissures  cutting  the  ore  and  country  rock." 
.^ ^ 

"  Geol.  Can.,  1863,  p.  755. 

"Ont.  Bur.  Mines,  Vol.  XIV.  1005,  Pt.  Ill,  p.  161. 
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EUXENITE.    A    RADIO=ACTIVE    MINERAL 

In  South  Sherbrooke  Township,  Lanark  County 
WILLET  O.   MILLKR   and  C>  kll.   W.   KNKjHT 


Occurrence  near  Maberley 

lu  ll'lT)  a  (juarrv  was  opened  about  three  miles  by  wagon  road  from 
the  village  of  Maberley,  on  the  Canadian  Pacific  railway,  near  the  centre  of 
lot  13  in  the  fifth  concession  of  South  Sherbrooke  township,  Lanark  county. 
The  new  line  of  the  railway  lies  about  one  and  one-half  miles  to  the  soutli 
of  the  quarry.  About  2,000  tons  of  feldspar  were  shipped  from  the  quarry 
to  the  United  States  for  the  purpose  of  extracting  potash  from  the  material.  A 
quantity  of  feldspar  suitable  for  use  in  pottery  was  also  i>rodueed.  During  mining 
operations  James  A.  Morrow,  the  owner  of  the  land,  noticed  the  presence 
of  a  brownish-black  mineral  with  a  brilliant  lustre.  Believing  the  minerrl  to 
resemble  pitchblende,  and  knowing  the  latter  to  be  valuable  as  a  source  of  radium, 
Mr.  Morrow  sent  some  samples  to  Thos.  W.  Gibson,  Deputy  Minister  of  Jlines 
for  Ontario.  Subsequently,  specimens  were  forwarded  by  ^Ir.  Gibson  to  Dr.  \V.  ]{. 
Dunstan,  Director  of  the  Imperial  Institute,  London,  England.  A  complete 
chemical  analysis  of  the  mineral  was  kindly  made  by  the  Imperial  Institute,  and 
it  was  identified  as  euxenite. 

The  writers  paid  a  visit  to  the  quarry  in  dune,  1917,  and  found  that  the 
mineral  does  not  occur  in  sufficient  quantity  to  be  workable  by  itself.  A  certain 
quantity  could  be  produced  as  a  by-product,  were  the  inuirry  again  worked  fur 
feldspar. 

In  a  Qranite-Peg^matite  Dike 

The  euxenite  occurs  in  a  granite-pegmatite  dike  having  a  width  of  some  75 
feet.  The  dike  cuts  banded  gneiss  of  pre-C'ambrian  age,  and  strikes  east  and  west. 
The  gneiss,  which  strikes  about  north  and  south,  and  dips  steeply  to  the  east,  con- 
sists of  more  or  less  parallel  bands,  the  lighter  coloured,  more  acid  bauds  alternat- 
ing with  the  darker  ones.  It  has  been  shown'  that  the  oldest  rocks  in  this  part 
of  the  Province  are  of  Keewatin  age,  and  are  composed  of  volcanic  types  consisting 
of  pillow  lava.s,  or  other  closely  related  materials.  On  the  surface  of  these  rocks  a 
great  thickness  of  sediments,  known  as  the  Grenville  series,  was  deposited,  but 
in  many  localities  has  since  been  removed  by  erosion.  The  sediments  consist  of 
quartzites.  greywackes,  limestones  and  other  rocks.  Both  Keewatin  and  Grenville 
series  have  been  more  or  less  altered  to  schists,  and  over  great  areas  have  been 
intruded  by  granite.  Frequently  the  granite  occurs  in  roughly  parallel  lenses  or 
dikes,  more  or  less  parallel  to  the  schistosity  of  the  Keewatin  and  Grenville  schists. 

'Ont.  Bur.  Minos.   Vol.   X.XTI.   101."..  Part  2. 
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Tliis  form  of  f,'raiiitif  intni>i(>ii  ))rfi( luces  u  clmrnctiTistic  liiiiulcd  gncis8.  Of 
course  (itliLT  Ijiuulod  ;.'nfissc,«  iiiiiv  lie  I'tirmcd  l)y  tlu-  s('{;ri'<;atioii  into  i)iirallcl  bands 
of  tlio  lighter  colouroil  and  darker  eoloured  t-onstituonts  of  a  fooling  magma. 

(fraiiite  pegmatite  dikt's,  similar  tn  that  in  which  the  euxcnitc  occurs,  are 
found  in  the  vicinity  of  tiie  latter,  li  is  not  unlikely,  tiierefore,  that  euxenite  or 
relntcd  minerals  will  be  found  in  other  dikes.  The  dike  that  contains  the  euxenite 
con-i-ls  luaiMly  ol'  (juartz  and  ]>crthite — the  hitler  being  a  ini\Iiirc  of  orthoclase, 
or  iiiicrocliiir,  and  alliitc.  In  addition  to  these  minerals  there  are  found  black 
tourmaline,  three  \arieties  of  miia.  namely,  black,  white  and  green,  and  iron 
pyrites.  The  (|uarl/  and  filil-par  lia\i'  at  limes  been  segregated  inlu  comparatively 
large  masses;  for  insiaiur,  at  the  time  of  our  visit  there  was  one  mass  of  quartz 
exposed  on  the  surface  .'!.")  feet  long  by  alxmt  10  feet  wide.  This  mass  was  found 
in  the  centre  of  the  diki'  «illi  its  longer  a\i-  running  al)out  i>arallcl  io  the  edge 
of  the  latter.  In  some  parts  of  the  dike,  however,  the  quartz  and  feldspar  are 
not  coarsely  segregated,  l>u(  occur  intermixed  in  grains  or  masses  from  the  size 
of  a  pea  to  those  three  or  foui-  inches  in  diameter.  The  feldspar  and  quartz  are 
at  times  associated  in  such  a  way  as  to  ))roduce  graphic  granite.  .\  casual  exam- 
ination of  the  materials  on  the  duinj)  might  not  distinguish  euxenite  from  the 
more  commonly  occurring  blai-k  tourmaline;  the  lustre  of  the  tourmaline,  however. 
is  much  duller  than  that  of  the  euxenite.  The  part  of  the  dike  which  has  been 
quarried  is  about  40  feet  wide  by  TO  feet  long,  with  a  vertical  face  at  the  west 
end  of  about  20  feci  in  height ;  the  cast  end  of  the  pit  is  only  a  few  feet  deep. 

Description  of  the  Mineral 

The  specific  gravity  of  the  euxenite  from  South  Sherbrooke  was  determineil 
by  A\'.  K.  McNeill,  Provincial  .Vssayer,  to  be  4.S)i».  The  mineral  has  a  light 
yellowish-red  streak,  a  subconchoidal  fracture  and  hardness  of  0.5.  The  colour 
is  brownish-black,  ami  the  lustre  brilliant.  It  occurs  in  grains,  or  masses,  from 
the  size  of  a  pea  to  aiiout  two  inches  in  diameter.  The  mineral  is  found  embedded 
in  pink  feldspar,  or  black  scaly  mica:  it  may  be  adiled  that  iron  pyrites  is  usually 
closely  as.sociated  with  it.  Crystals  of  the  mineral  were  not  obtained,  but  crystal 
outlines  were  noted  in  cases  where  the  euxenite  was  embedded  in  the  pink  feldspar. 
Owing  to  the  brittleness  of  the  mineral  it  is  difficult  to  free  crystals  from  their 
matrix.  The  material  occurs  .sparsely  disseminated  throughout  the  dike,  but  is 
found  in  largest  quantity  about  the  centre  of  the  latter,  in  a  zone  two  feet  wide. 
The  zone  consists  of  pink  feldspar  in  which  are  more  or  less  parallel  .seams  of 
black  scaly  mica  from  an  ciglitli  to  half  an  incli  wide.  Iron  pyrites  is  found  in 
this  zone,  and,  owing  to  its  Iteing  partly  decomposed,  the  feldspar  associated  witli 
the  euxenite  is  discoloured. 
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Chemical  Analysis 

The  analysis  of  the  South  Sherbrooke  euxenite,  Column  T,  was  made  by  the 
Imperial  Institute,  London.     Tlie  analysis  in  Colunui  II  is  quoted  from  Dana.' 


Tantalic  oride,  TaA   

Niobic   oxide,   Nh;0;    

Titanium  dioxide,  Ti  O 

Thoria,  Th  O,  

Ceria  and  allied  oxides,  CejO,,  La^Os,  etc. 

Yttria  and  allied  oxides,  YX)„  etc 

Ferric  oxide,  Fe^Oj 

Ferrous  oxide,  FeO   

Manganese  oxide,  MnO 

Lead  oxide.  PbO    

Uranium   oxide,   U3O5    

Erbium,  ErjOs   

Lime,  CaO    

Magnesia,   MgO    

SUica,   SiOi    

Loss  on  ignition,  HjO,  etc 


Specific   gravity    

Index  of  Refraction  .. ; (n)    2,21     0.01 


South    Sherliroiike 

Ontario. 

Alvo,  N 

orway. 

1 

0 

Per  cent. 

Per 

lent. 

13.89 
12.73 

35.09 

27.70 

21.16 

1.34 

0.62 

3.17 

(Ce,0,) 

25.64 

27.48 

(YA) 

2.63 

0.51 

1.38 

trace 

0.20 

10.50 

4,78 
3.40 

(UO,) 

0.09 

0.12 

0.74 

3.00 

2.63 

(H=0) 

99.71 

99.09 

4.99 

5.00 

Euxenite  occurs  in  several  localities  in  Xorway.  It  is  al.so  reported  by 
A.  LacToix  to  probably  occur  in  Madagascar,  but  the  mineral  was  not  definitely 
determined.'     In  the  latter  locality  it  is  found  in  a  granite  pegmatite. 

Referring  to  the  analysis  of  the  South  Sherbrooke  euxenite,  Dr,  Dunstan  says : 

Assuming  that  the  radium-uranium  ratio  in  this  mineral  is  normal,  viz.,  3.4  x  10'',  the 
quantity  of  radium  present  in  one  ton  of  ore  would  be  about  30  milligrams. 

The  mineral  should  be  of  value  as  a  source  of  uranium  and  radium  if  it  is  obtainable  in 
considerable  amount.* 


A  large  number  of  minerals  containing  the  rare  earths  and  other  elements 
are  found  in  association  with  the  feldspar,  mica  and  quartz  of  pegmatite  dikes 
in  various  parts  of  the  world.  Owing  to  the  difficulty  of  making  chemical  analyses 
of  them,  their  identification  in  many  cases  can  be  considered  to  be  only  provisional. 
Among  these  minerals  reported  from  the  Province  of  Quebec  are  the  following': 
uraninite  and  monazite  from  Villeneuve  mica  mine,  Lievre  river;  samarskite  and 
fergusonite  from  Maisonneuve  mica  mine,  Berthier  county;  cleveite.  Pied  des 
Monts  mine,  Murray  bay;  orthite  or  allanite,  Tache  township,  Lake   St.  John. 

Columbite  and  other  minerals  occur  with  beryls  and  amazonite  in  a  pegmatite  on 

' 

'Descriptive  Mineralogy,  6th  Ed.,  p.  744, 

•Bull,  de  la  Soc.  Franc,  de  Mineralogie. 

*  A  useful  book  dealing  with  the  uses  of  these  elements  is  entitled  "  The  Bare  Earth 
Industry,"  by  Sydney  J.  Johnstone,  Senior  Assistant,  Scientific  and  Technical  Department, 
Imperial  Institute,  with  a  chapter  on  "  The  Industry  of  Eadio-active  Substances,"  by  Alexander 
S.   Russell. 

•J.  Obalski,  Can.  Min.  Inst.,  Vol.  IX,  pp.  72-73. 
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lot  2'.^  in  the  fiftcentli  concession  of  the  township  of  Lvndodi.  Renfrew  county.  f)iit.' 
Reference  to  other  occurrences  of  these  minerals  in  ('ana<la  ore  friven  in  U.  A.  A. 
JoliiistoiiV  '■  A  List  of  f'aiiatlian  ^finfral  Oc(iinTnce>."'' 

That  there  is  at  least  one  other  rare  mineral,  in  addition  to  euxenite.  in  the 
South  Sherbrooke  deposit  is  seen  from  the  following  quotation  from  a  letter,  dated 
Oct.  Ist.  1917.  from  Mr.  K.  A.  A.  Johnston,  mineralogist  and  curator  of  the  Geo- 
logical Survey,  Ottawa,  to  W.  G.  Miller: 

.  .  .  .  there  has  conic  into  my  hands  a  liiiffc  specimen  of  the  niriteiial,  wliicli  I  have 
had  sectioned.  The  section  shows  that  instead  of  there  being  Iml  one  mineral  there  are  two. 
The  euxenite  generally  forms  well-defined  layers,  whereas  the  other  mineral,  which  is  of  a  paler 
shade  and  shows  a  distinctly  sub-metallic  lustre,  forms  nodules  from  the  size  of  a  pea  up  to 
threc-ciuartcrs  of  an  inch  in  diameter  in  the  euxenite. 

'W.  G.  Miller,  Out.  Bur.  Mines,  Vol.  VII,  1898,  pp.  2.^4-237,  1897.  ' 

'  Memoir  74.  Geol.  Sur.  Canada. 
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LATERITIC   ORE   DEPOSITS' 

With  Comments  on  the  Nature  of  Laterites  in  Ueneral 

By 

WILLET  Q.  ,MILLKR 

Introduction 

Although  ore  dejiosits  of  latoritic  origin  do  uot  occur  iu  Canada  thoy  are,  at 
least,  ot"  economic  interest  here.  Tlie  nickel  ores  ol"  Xew  Caledonia.,  which  has 
been  the  only  serious  competitor  with  Sudbury,  and  the  nickeliferous  iron  ores 
of  Cuba,  the  production  of  which  may  have  some  ell'cct  on  the  output  of  the  iron 
ores  of  the  Lake  Superior  region,  are  of  the  nature  of  laterite. 

While  the  name  laterite  was  introduced  over  a  century  ago,  1807,  fur  certain 
Euperticial  deposits,  red  '"earth,"'  of  India,  from  which  bricks  {later,  a  brick)  were 
made,  it  is  only  within  the  last  two  decades  that  careful  study  has  begun  to 
be  undertaken  of  the  materials  to  which  the  name  has  been  more  or  less  loosely 
applied.  Daring  the  last  ten  years,  a  number  of  papers  dealing  wath  laterites  have 
been  published  in  the  Geological  Magazine,  and  the  Geological  Survey  of  India 
has  given  much  attention  to  the  subject.  It  would  appear,  however,  that  much 
systematic  work  remains  to  be  done. 

I  J.  L..  rermor  says:  Few  natural  mini'ial  inodufts  have  aroused  more  general  interest 
or  been  more  provocative  of  discussion  amongst  geologists  tlian  tliat  superficial  rock-forma- 
tion so  typical  of  the  tropics  known  as  laterite.  This  material  excites  interest  not  only 
because  of  its  chemical  composition,  but  also  on  account  of  its  wide  distribution.  It  has 
been  recorded,  for  instance,  from  tropical  .South  America  (e.g.,  the  Guianas  and  Brazil), 
Central  Africa  (e.g.,  Guinea  and  East  Africa),  the  .Seychelles,  Imlia,  the  Malay  Peninsula, 
the  East  Indies  and  Western  Australia.  Many  papers  have  been  published  dealing  with  its 
distribution,  composition,  and  also  its  origin,  to  explain  whicli  many  hypotheses  have  been 
invented." 

From  following  quotations  concerning  the  character  of  laterite,  it  will  be 
seen  that  only  two  kinds  of  superficial  weathering  of  silicate  rocks  have  been 
recognized,  by  writers  on  the  subject,  viz.,  (1)  that  which  gives  rise  to  so-called 
laterite,  silica  and  certain  other  constituents  being  practically  all  carried  off  in 
solution,  and  (2)  weathering  in  temperate  climates  which  gives  rise  to  clay,  in 
which  the  silica  remains  combined  with  alumina  and  water.  The  author  desires 
to  point  out,  however,  tiiat  there  are  at  least  two  other  kinds  of  weathering,  viz., 
(3)  that  represented  by  the  nickel  ores  of  Xew^  Caledonia,  which  contain  a  com- 
paratively higTi  percentage  of  silica  combined  with  magnesium  and  other  elements, 
and  (4)  the  bauxite  deposits  of  Arkansas,  higher  in  silica  in  certain  of  their 
upper  layers  than  in  the  bau.xite  below.  Tables  of  analyses  of  both  the  New 
Caledonia  nickel  ores  and  the  bauxites  of  Arkansas  arc  given  on  following  pages. 
From  a  consideration  of  them  it  would  appear  that  tlie  present,  accepted  detinition 
of  the  term  laterite  should  be  modified,  or  that  the  term  should  be  employed  only 
in   its  former  general  or  stratigraphic  sense. 

A  brief  description  of  the  lateritic  deposits  of  the  several  metals,  that  occur 
in  important  quantities  in  such  deposits,  is  given  on   following  pages. 

.\  paper  presented  befcjri'  the  Roval  Societv  of  Canada,  .Section  IV,  Mav,  1917. 
'Geol.  -Mag.,  Vol.  VIIT,  Iftll,  p.  454. 


1917  Lateritk  Ore  IXposits  .^10 


Altliou.i;li  llie  L'ul)aii  deposits  liiive  bwii  ^tudieil  only  within  the  la>i  lun 
years,  a  iiuuli  more  systematic  elicniieal  cxaniinatiuii  has  been  made  of  them  than 
of  lateritos  in  any  other  part  of  the  world,  liulood,  practically  the  oidy  puhlished 
analyses  of  Jnterites  at  various  dejjths  in  the  deposits  arc  those  of  Cuba.  Writers 
on  other  deposits  have  been  content,  in  most  cases,  to  give  analyses  representing 
merely  the  upi)or  parts  of  liic  weathered  material,  tlius  ignoring  tlie  fact  that 
there  is  no  sharp  line  of  division  between  tlie  more  highly  oxidized  and  leached 
capping  and  the  underlying  material.  As  shown  in  a  following  table  of  analyses,  a 
high  percentage  of  alumina,  for  example,  is  characteristic  of  only  a  foot  or  two 
of  the  uppermost  part  of  some  deposits,  while  in  other  cases  it  extends  downward 
much  farther.  The  most  detailed  analyses  available,  those  of  Cuban  deposits,  35 
or  40  feet  in  thickness,  that  have  been  made  of  samples,  representing  each  foot 
in  thickness,  show  clearly  that  the  change  in  chemical  composition  is  gradual. 
The  name  latcritc  sliould,  tlicrcfore,  not  be  applied  merely  to  tlie  red-coloured 
surface  layers  of  the  dciwsits.  In  Cul)a  ihe  iron-ore  deposits  at  Mayari  arc  mined 
by  steam-shovel  methods  to  an  average  depth  of  about  19  feet.  The  upper  layer, 
5  or  6  feet  in  thickness,  is  of  a  crimson-brown  hue :  the  middle  layer,  of  greater 
thickness,  is  yellowish-brown,  and  the  lower  layei",  also  .5  or  G  feet  tiiick,  is  of  a 
lighter  shade  of  yellowish-brown.  The  dilTcrence  in  colour  of  the  layers  is  due 
chiefly  to  the  state  of  oxidation  of  the  iron,  but  is  also  influenced  by  the  percentage 
of  alumina." 

As  a  member  of  the  Eoyal  Ontario  Xiekcl  Commission,  thr  author  visited 
both  Cuba  and  Xew  Caledonia  during  the  year  lOlfi.  Tiic  deposits  of  these 
two  widely  separated  islands  are  the  most  important  from  the  economic  point  of 
view  of  any  of  those  yet  exploited.  It  may  be  added  that  the  i-olialt  deposits  of 
Xew  Caledonia,  also  of  lateritic  origin,  controlled  the  world's  markets  for  the  ore 
of  this  metal,  prior  to  li)03  when  those  of  Cobalt,  Ontario,  were  discovered. 

In  addition  to  those  of  iron,  nickel  and  cobalt,  other  ores  of  lateritic  origin 
that  have  been  worked  include  certain  manganese,  aluminum  (bauxite)  and  gold 
deposits.  Lateritic  ores  emphasize  the  inipi-.rtnncc  of  the  iirncous  rocks,  ispecially, 
as  a  source  of  metals. 

In  discussions  which  have  taken  place  as  to  the  character  of  laterite,  it  has 
been  generally  agreed  that  the  term  should  be  applied  to  suljaerial  decomposition 
products  that  contain  a  low  percentage  of  combined  silica,  existing  as  hydrated 
aluminum  silicate,  as  contrasted  with  clays  of  similar  origin.  Fermor  would 
limit  the  combined  silica  to  5  per  cent,  in  pure  laterite.  It  will  be  seen  from 
following  analyses  of  the  Cuban  materials,  from  the  surface  to  a  depth  of  twenty 
feet  or  more,  table  Xo.  4,  that  they  fall  within  Fermor's  classification  of  laterites. 
On  the  other  hand,  the  Xew  Caledonia  nickel  ores  contain  from  3.5  to  50 
per  cent,  of  silica,  table  Xo.  2.  not  in  the  form  of  clay  but  with  much  hydratefl 
nickel  magnesium  silicate.  The  ijuestion  then  arises  as  to  whether  or 
not  these  New  Caledonia  materials  should  be  classed  as  laterites  as  defined  by 
Fermor  and  other  writers.  While  they  contain  iron  and  aluminum  in  the  form 
found  in  what  have  been  called  true  laterites,  they  differ  from  tliem  in  the  content 

'  A  list   of   publications   on   the   Cuban   deposits   is   given   in   J.   F.   Kemp's   instructive 
pitpcr,  Tlie  Mayari  Iron-Ore  Deposits  of  Cuhn.  A.I.M.r...  Vol.  T,T,  1915. 
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of  combined  silica  and  in  the  comparatively  high  percentage  of  magnesia.  These 
nickel  ores  do  not  seem  to  have  been  considered  by  the  various  writers  who 
have  discussed  the  question  "What  is  laterite?" 

Laterite  and  Clay 

Fermor  defines  laterite,  and  distinguishes  it  from  clay,  in  the  following 
words : — 

One  should  not  decide  whether  a  given  rock  is  laterite  ou  the  basis  of  the  presence  or 
absence  of  alumina  in  quantity,  but  on  the  presence  or  absence  of  any  considerable  proportion 
of  combined  silica.  Combined  silica  means  the  presence  of  kaolin  or  lithomargo,  and  the 
larger  the  amount  of  such  material  the  closer  does  the  rock  approach  a  clay  in  composition. 
Now  clays'  are  to  be  regarded  as  the  end  products  resulting  from  one  mode  of  superficial 
decomposition  of  rocks,  and  laterites  as  the  end  products  of  another  totally  distinct  mode  of 
decomposition.  When  a  rock  breaks  down  into  a  cJay  hydratcd  aluminum  silicate  is  to  be 
regarded  as  the  pure  end  product,  all  oxides  being  removed  in  solution.  When  a  rock  is 
converted  into  laterite,  on  the  other  hand,  the  reverse  holds;  aluminum  and  other  silicates 
are  decomposed,  and  the  silicate  is  removed  in  solution,  presumably  in  the  colloidal  form, 
whilst  the  oxides  of  iron,  aluminiun,  titanium,  and  manganese,  which  were  relatively  soluble 
under  the  clay-forming  conditions,  are  relatively  insoluble  under  laterite-forming  conditions. 
The  oxides  of  calcium,  magnesium,  sodium,  and  potassium  are  apparently  soluble  under  both 
■eta  of  conditions.  I  do  not  propose  to  advance  here  any  reasons  to  account  for  these  two 
diverse  modes  of  surface  alteration  of  rocks,  nor  to  say  anytliing  about  the  conditions,  whether 
climatic  or  organic,  that  bring  them  about,  but  to  deal  only  with  the  results  of  such  changes. 
Pure  clay,  then,  is  hydrated  aluminum  silicate,  whilst  pure  laterite  is  a  mixture  of  one  or  more, 
or  all,  of  the  oxides  of  iron,  aluminum,  titanium,  and  manganese,  more  or  less  hydrated,  which 
I  refer  to  in  this  paper  as  the  lateritic  constituents.  Manganese  oxide  is  a  somewhat  excep- 
tional constituent,  and  when  present  usually  segregates  into  masses  of  eomparativoly  rich 
manganese-ore,  as  a  rule  either  psilomelane  or  pyrolusite.' 

C.  M.  Weld  in  describing  the  Cuban  deposits  gives  a  definition  of  laterite 
similar  to  that  of  Termor,  as  follows :  "  The  ore  is,  in  fact,  a  laterite,  a  product 
due  to  the  peculiar  form  of  decomposition  known  as  laterizatiou,  which  is  common 
to  humid  tropical  climates.  The  essential  characteristic  of  laterization  is  the 
breaking-up  of  the  silicates,  with  the  ultimate  almost  complete  removal  of  the 
silica,  wherein  it  differs  radically  from  the  kaolinization-processes  of  the  tem- 
perate zones." ' 

In  order  to  show  the  difference  in  the  products  of  weathering  of  rocks  of 
similar  character  in  tropical  and  temperate  climates,  respectively.  Hugh  Warth 
published  some  interesting  analyses  of  dolerites  of  India  and  Great  Britain  and  of 
their  weathered  products.'  The  following  table  shows  the  results  of  analyses,  the 
comments  on  the  table  being  taken  from  Warth's  paper : — 

Column  i  of  the  table  represents  the  composition  of  the  original  Rowley  Regis  rock, 
which  was  obtained  as  the  average  of  three  analyses,  two  of  them  by  J.  H.  Waller  and  a 
third  analysis  by  Henry. 

Column  ii,  the  weathered  product  of  Rowley  Regis   (steam  dry). 

Column  iii,  composition  of  Dolerite  from  Poonah  on  the  Western  Ghats  in  the  Bombay 
Presidency  (analysed  by  my  son  F.  J.  Warth,  M.Sc). 

Column  iv,  the  composition  of  the  Laterite  which  rests  on  the  dolerite  at  Mahabaleshwar, 
which  is  also  situated  on  the  Western  Ghats  (see  p.  155,  Dec.  iv.  Vol.  X,  of  this  Magazine, 
April,  1903,  by  H.  &  F.  J.  Warth). 

•  i.e.,  clavs  formed  in  situ  as  distinguished  from  those  deposited  as  aqueous  sediments. 
•GpoI.  Mag..  Vol,  VTII,  1911,  pp.  459,  460. 
•A.T.M.E.,  Vol.  XL,  p.  305. 
•Geol.  Mag.,  1905,  p.  21. 
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This  fiililo  sliows  the  atrikiiiy  diffi'iiiici'  between  the  weathering  of  the  Rowley  Regis 
Dolerite  and  tliat  of  tlio  Dolcvite  of  Voonali,  which  So  far  may  represent  the  whole  of  the 
Deccan  Trap.  Wliilst  the  Rowley  Regis  Dolerite  yields  a  product  (column  ii)  which  differs 
comparatively  little  from  the  original  rock,  this  Dolerite  of  the  Western  Ghats  is  altogether 
changed  into  a  mixture  of  alimiinum  hydrate  and  ferric  oxide,  the  most  remarkable  fact 
being  the  nearly  perfect  removal  of  the  silica  in  the  latter  case.     .     .     . 

No  chemical  reaction  is  known  which  can  account  for  such  a  complete  removal  of  silica 
as  has  occurred  in  India,  neither  is  there  any  explanation  why  such  a  reaction  should  work 
in  India  and  not  in  Kngland.  The  only  hypothesis  we  have  is  the  one  based  on  Mr.  T.  H. 
Holland's  novel  and  ingenious  suggestion  that  the  silica  might  be  rendered  soluble  by  lowly 
organisms  which  can  thrive  in  the  imiformly  warm  climate  of  the  tropics,  and  not  in  a  region 
of  lower  and  varying  temperature.  However,  there  is  as  yet  no  actual  proof  for  this 
hypothesis,  and  under  the  circumstances  it  may  not  bo  inappropriate  once  again  to  draw  the 
attention  of  chemists  to  this  remarkable  phenomenon  in  case  there  might  after  all  bo  a  strictly 
chemical  solution  of  the  problem. 

The  weathered  product  from  India  may  be  classed  as  bau.xite.  In  the  Rowley 
Regis  rock  there  is  no  tendency  towards  the  formation  of  bauxite.  The  weathered 
material  on  the  surface  of  the  dolerite  in  the  latter  locality  has  a  thickness  of 
about  twenty  feet. 

That  very  few  chemical  examinations  of  laterites  have  been  made  till  recent 
years  is  shown  by  the  following  quotation  from  T.  H.  Holland's  paper  published 
in  1903.'  Laterites  had  been  frequently  described  as  ferruginous  clays.  Holland 
says :  "  Dr.  Warth's  suggestion  naturally  occurred  to  me,  and  steps  were  taken 
to  investigate  the  chemical  constitution  of  laterite;  but  before  any  real  progress 
in  the  work  had  been  made,  Dr.  Bauer's  paper  appeared,  and,  as  I  think,  prac- 
tically settled  the  question.  What  is  true  of  the  Seychelle  laterite  must,  so  far 
as  one  can  judge,  be  true  also  of  the  laterites  in  India  which  have  not  been  sifted 
by  running  water." 

Regarding  the  origin  of  laterites  Holland  says:' 

Now,  putting  these  facts  together,  I  would  suggest  that  we  look  for  the  explanation  of 
laterite,  not  in  simple  chemical  reactions,  but  in  the  action  of  some  lowly  organism  having 
the  power  of  separating  the  alumina,  which,  after  the  manner  of  many  plants,  it  does  not 
want,  from  the  silica,  which  is  necessary  for  its  life,  but  which,  being  in  a  soluble  form,  is 
removed  again  by  the  alkaline  solutions.  Such  a  form  of  life  might  thrive  in  the  moist 
climate  of  the  tropics,  even  to  a  temperate  altitude,  but  might  find  life  intolerable  in  a  land 
subject  to  severe  winters,  such  as  we  get  in  the  temperate  zone  and  in  North  India,  where 

■  Geol.  Mag.,  1903.  p.  60. 
=  Ibid,  p.  63. 
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wc  lind  no  latoiite.  Such  an  oisiinism  wouKl  form  lunlor  Jis  well  as  latciito  in  a  moist,  warm 
olimate,  the  difference  in  the  juodiiels  l>oin^'  ilue  merely  to  tlieir  after-treatment  liy  water. 
For  oI)vious  reasons,  too,  sueh  an  organism  conld  not  live  under  conditions  of  kaolinization. 
But  apart  from  the  agency  of  life  I  see  no  chemical  reason  why  an  aluminous  silicate  should 
undergo  a  more  complete  decomposition  at  the  comparatively  low  temperature  of  the  tropics 
than  at  the  high  temperature  of  suliterranean  situations;  the  contrary,  indeed,  seems  more 
natural.  And  if  the  temperature  dotn  so  affect  chemical  action  we  still  might  wonder  why 
laterite  does  not  occur  on  the  foot-hills  of  the  Himalayas,  where  there  is  an  abundance  of 
moisture  and  where  the  average  annual  temperature  is  as  high  as  on  the  Kilgiris.  Chemical 
changes  which  cease  at  low  temperatures  commence  again  as  soon  as  the  suitable  physical  con- 
ditions are  restoreil,  and  laterite,  coiL^equently,  would  be  expected  to  form  in  North  India 
during  the  summer.  But  the  distribution  of  an  organism  might  very  well  be  limited  by  the 
extremes  of  climate,  when  possibly  the  average  annual  temperature  is  not  belinv  what  would 
be  congenial  to  it  if  maintained. 

If  this  fancy  turns  out  to  be  well  founded  wc  must  add  latcrization  to  the  long  list  of 
tropical  diseases,  against  which  even  the  very  rocks  are  not  safe.  But  it  is  a  big  step 
between  the  establishment  of  a  reasonable  sus])icion  and  the  actual  detection  of  tlic  bacillus 
at  work.  There  may  be  many  forms  of  life  taking  advantage  of  the  soft,  moist,  lateritic 
medium,  but  it  will  not  be  an  easy  matter  to  convict,  amongst  these,  such  as  may  take  an 
active  part  in  breaking  up  the  aluminous  silicates. 

It  is  hard  to  believe  that  the  few  degrees  by  which  a  tropical  exceeds  a  temperate  climate 
is  sufficient  to  so  strikingly  increase  the  chemical  activity  of  the  weak  organic  acids  jiercolating 
through  the  soil.  But  that  such  a  small  difference  of  temperature  affects  low  forms  of  lifa 
is  painfully  evident  to  those  who  have  to  maintain  the  daily  figbt  of  life  in  the  tropics. 

Laterization  Cunditions  in  Cuba  and  New  Caledunia 

AVhilc  cetiaiii  rcalures  oi'  Cuba  are  tiiniilar  to  thusi'  ol'  >.'e\v  Cali'dmiia,  both 
being  islands  and  the  one  lyiag  about  the  same  distance  north  of  the  equator 
that  the  other  does  to  the  south,  the  temperature  and  rainfall,  factors  in  laterization, 
are  somewhat  dilTei-ent.  The  mean  temperature  of  Cuba  is  given  as  76.8°,  the 
lowest  average  oeeurrinj:  in  January  wlien  it  is  70.'i°  and  tJie  highest  in  .Inly, 
when  it  is  82.-1°;  the  average  rainfall  for  the  past  twcnty-iive  years  has  been  53. 5T 
inches.'  This  average  temperature  lias  a]iparently  been  determined  without  talcing 
into  consideration  tliat  of  the  greater,  altitudes.  The  nie:in  mininiuni  temperature 
of  New  Caledonia  is  said  to  be  63"  and  the  mean  maximum  8;5° ;  between  1908 
and  1912  the  average  rainfall  was  72.6  inches,  but  varies  greatly  in  dilferent  years, 
in  1910  being  96  inches  while  in  1911  it  was  49.7."  There  is,  of  course,  no  means 
of  determining  wliat  changes  have  taken  place  in  tlie  climates  of  the  two  islands 
during  the  vast  period  in  which  latcrization  has  been  in  progress. 

While  the  process  of  laterization  is  still  in  progress  on  both  islands,  the 
greater  part  of  the  deposits  was  formed  long  ago.  A.  C.  Spencer  says:  ''The 
residual  ores  of  Cuba  were  formed  in  Tertiary  time,  in  large  ])arl,  and  periiaps 
entirely,  prior  to  the  deposition  of  the  Lafayette  (Pliocene)  formation  of  the 
Atlantic  Coastal  plain.'"  Tiie  basic  rocks  from  wliieh  the  serpentine  of  New 
Caledonia  has  Ijcen  derived  are  considered  to  be  of  post-Cretaceous  age. 

Regarding  the  mode  of  formation  of  the  Cuban  ores,  C.  M.  Weld  has  said : 
"  At  the  same  time  there  is  no  reason  to  suppose  that  laterization  processes  have 
ceased;  it  is  in  fact  probable  that  new  ores  are  forming  to-day  wherever  opportunity 
offers.     Such  opportunity  may  be  considered  as  at  a  minimum  on  tlie  plateaus, 

'Official  Hanilbook.  "Cuba  Before  the  World,"  Panama-Pacific  International  Exposi- 
tion, 191.5,  p.  22. 

'Report  Koy.  Ont.  Ni.  Com.,  p.  240. 

'Occurrence,  Origin  and  Character  of  the  Surfnial  Iron  Oics  of  Camaguev  and  Oriente 
Provinces,  Cuba.  A.I.M.K..  Vol.  XLII,  p.  100. 
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wliiTo  heavy  mantles  ol'  material  lyiiij,'  nearly  horizontally  effectively  protect  the 
unilerlying  rock  from  the  action  of  the  surface  waters.'"  The  occurrence  of  the 
Culian  ores,  for  the  most  part,  on  plateaus  presents  a  difference  from  that  of  the 
nickel  ores  of  New  Caledonia  which  are  fonnd  on  hillsitlos.  Many  of  the  ser- 
pentine areas  of  the  latter  island  are  broken  and  dissected,  and  the  plateau  structure 
is  not  prominent.  Hence  there  has  heen  more  workinfr  over  of  the  latcrite  in 
this  island  than  in  Culta,  and  there  has  been  more  ojiportunity  for  the  concentration 
of  tiie  nickel  contents,  the  metal  being  first  leached  out  by  water  and  then  deposited 
at  lower  levels  on  the  iiillsides.  Fissures  in  the  rocks  also  assist  in  concentration 
of  ilio  nickel. 

In  {reneral  appearance  the  de])Osits  of  Cuba  and  New  Caledonia  present  a 
striking  likeness,  only  chemical  analysis  brings  out  tiie  fact  that  certain  of  the 
de]>osits  of  the  latter  island  are  much  richer  in  nickel  than  any  of  those  discovered 
in  Cuba,  and  that  they  contain  a  high  percentage  of  combined  silica  and  of 
magnesia. 

Composition  of  Laterites 

Table  No.  1  shows  the  composition  of  lalcrites  from  several  countries.  It 
has  been  compiled  from  various  ]>ublications.'  Tlie  analyses  of  the  New  Caledonia 
sani]ile3  were  kindly  made  for  tlii>  author  by  A.  L.  Clark  of  Toronto.  In  certain 
cases  magnesia  and  other  constituents  while  present  have  not  been  determined. 
Much  more  complete  analyses  of  the  New  Caledonia  nickel  ores  are  given  in 
table  No.  2.  This  table  is  of  special  interest,  owing  to  the  content  of  silica  and 
magnesia  of  the  ores.  The  composition  of  the  New  Caledonia  cobalt  ores  is  given 
in  table  No.  3,  that  of  the  Cuban  iron  ores  in  table  No.  -1,  manganese  ores  of 
India  in  No.  5.  and  bauxite  or  aluminum  ores  of  Arkansas  in  No.  6. 

'  The  Residual  Iioii-Oios  of  Cuba.  A.I.M.E..  Vol.  XL,  p.  310. 

'Analyses  of  Cuban  samples  are  taken  from  publications  by  Kemp  and  by  Lcith  and 
ilead.  to  which  reference  is  made  in  this  paper;  the  analysis,  India  (1),  is  quoted  on  a 
preceding  page:  that  of  India  (2)  is  quoted  by  Clarke,  data  of  Geo.  Chem.,  3rd  Ed.,  p.  495; 
that  of  F.  ("luinea  is  from  A.  Lacroix:  those  of  Borneo  and  the  Philippine  Ids.  are  from 
Roy.  Ont.  Xi.  Com.  Report,  pp.  20(1  and  27S. 


324 


Bureau  of  A\ines 


No.    t 


TABLE  No.  1 

Analyses  of  Laterltes  at  N'arious  Depths  from  Surface 

(Note  Content  of  Silica  and  Magnesia  in  New  Caledonia  Ores,  Table  No.  2.^ 
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Nickel  Ores 

New  Cale(3onia  has  been  a  producer  of  nickel  ores  of  lateritic  origin  since 
1875".  Similar  ores  in  another  French  island,  Madagascar,  have  attracted  atten- 
tion during  recent  j^ars  but  little  mining  has  been  done  there".  Garnierite  ores, 
like  those  of  the  two  countries  just  mentioned,  have  also  been  shipped  from  Greece.' 

New  Caledonia,  between  latitude  20°  5'  and  22°  16'  S.  and  between  longitude 
164°  and  167°  50'  E.,  has  a  length  of  about  250  miles  and  an  average  breadth  of 
less  than  30  miles,  the  maximum  being  about  40.  Serpentine,  derived  from 
peridotites  and  other  basic  rocks,  occupies  about  one-third  of  the  surface  of  the 
island.  Resting  in  situ  over  much  of  the  surface  of  the  serpentine  are  loose 
products    of    weathering    of    varying    thicknesses,    at    least    the    upper    parts  of 

'  Report  Roy.  Ont.  Ni.  Com.,  pp.  234-264. 
'  Ibid,  pp.  276,  277. 
•Ibid,  pp.  272-275. 
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which,  as  shown  froin  thi'  analyses  in  a  inrci'ding  lalilc.  would  be  called 
laterite.  But.  taken  as  a  whole,  these  products  of  weatlu'iing,  as  the  analyses 
show.  dilTer  greatly,  especially  in  their  content  of  couiliiued  silica,  from  those 
that  have  heen  described  as  true  laterites  from  other  countries.  They  also  differ 
from  clavs  in  that  the  silica  does  not  exist  in  combination  witli  the  alumina  bnt 
with  magnesium,  nickel,  and  other  elements,  the  hydrated  nickel-magmsium  siliialc, 
garnierite,  being  the  most  important  economic  constituent. 

The  following  table,  No.  2,  of  analyses  of  ores,  that  arc  shipped  from  various 
localities  in  the  island,  shows  a  striking  difference,  in  the  high  percentages  of 
silica  and  magnesia,  and  the  comparatively  low  percentages  of  alumina  and  iron, 
from  the  lateritic  iron  ores  of  Cuba,  for  instance.  Other  analyses  are  given  in 
table   No.   1. 


Milling   Jjiitoritic    Nickel   Ore,    iS'ew   CaledniiKi. 

In  mining,  tlie  upper  layer  of  tlie  dej)osits.  liigli  in  iron  anil  Inw  ni  magnesia 
and  silica,  is  stripped  off.  This  layer,  as  shown  in  the  case  of  the  Kataviti  mine, 
in  analyses  given  in  table  No.  1,  is  sometimes  only  a  foot  or  two  in  thickness, 
but  sometimes  much  greater.  Then  the  ore,  richer  in  nickel,  lying  below,  is 
excavated  down  to  a  point  where  the  rock  becomes  hard  and  compact.  The 
decomposed  rim,  of  a  thickness  of  two  or  three  inches  or  more,  that  coats  the 
surface  of  boulders,  that  lie  near  the  bottom  of  the  loose  material,  is  scraped 
off  and  added  to  the  ore  pile.  The  ore  is  piled  in  small  heaps,  carefully  sampled. 
and  the  lower-grade  ore  mixed  with  the  higher  so  as  to  form  a  jiroduct  containing, 
as  the  table  shows,  an  average  of  about  six  per  cent,  of  nickel.  Tlie  lateritic  iron 
ore  i.s  not  used,  although  it  occurs  in  quantity  on  the  islaml  in  deposits  parts  of 
which  are  workable  as  sources  of  nickel   and   elsewhere. 

Production  of  nickel  ore  began  in  Sudbury  in  1887,  but  the  competition  with 
New  Caledonia  was  so  keen  that  it  was  not  until  100.">  that  Sudbury  definitely 
outdistanced  its  rival.     With  the  exception  of  Sudlmry.    Xew  Caledonia  has  no 


1917 


Lateritic  Ore   Deposits 


327 


>.-r  >.  >.  MCVI  •      ■r 


;d  Xi  :s  If?  oc  1^  I'- 1--  I'-  —  M  oc  r-  u7  o  J;  j;  t—  :s  --  I"  lO 

wi  ira  o  00  :c  -r  tc  oc  s^  r^i  ^  ic  I'*  30  ;c  ji  :o  I"  oc  iT  -T  -t" 


:r  1-  w;  — 

1- 

»  »«  re  -J  * 

-r 

c:  ^ 

os-^o 

•^ 

1  &'  i- 

^fcoM     !    ^  r* 

00  O  U7  o 

■C^I  — C 

OMOSM 

ou:  00  o 

.— t 

c    = 

— 

I  d  s 


.5  c 


;£ 
_u 

7- 

a 

'c 

o 
•a 

a 

^    z 


2£      li 

a 


o  .a 


< 

i- 


)  r?  =  M  —  —  ^  —  I-  r?  ^  IT  oc  ic 
7  :c  M  r^  oc  :^l    "■  l.T  r*i  3C  —  ~  —  -^ 

—  cr.  30  oc  o  »f? 

O 

c 

c 

-.  =  —  —  c^i  r^i  '^  ^J  m  rt  r:  ^  m  m 

5. 

—  :vi  :v:  M  —  — 

c 

^ 

o    .    >    ■  o  o  o  o 

I  ill        T 

^^  -f  (^  ^  :j  i^  t^  ?■!  X)  t^  c;  —  ^T  »(? 


o  o     o 

S2    iS 


\~-^-s-r 


3  i.  —    -  : 

C  •_  —  Z  ■ 

<        _^       - 


^»0!        MOO  — = 
O  QCi  I—        m  m  O  3~.  O 

•  •v.      •     •      •     .      --v." 

;c  ^■J  r?       :^l  o  M  rt  -r 
:^i  M  :^l      :^l  >3  M  rv]  :vi 


U 

O 
V) 


CB 


5 


.     . 

.  .  .  .^  . 

•   •   •  .•  c    • 

.     .     .   V.   Tl     • 

•  'O; 

•      -^OO    • 

:z 

^  .«  : 

X 

5 

K 

*  ?f^  : 

o 

o 

"  5 

•u 

-*J 

"  H 

3 

-    2  =*  =s  -; 

rt 

C, 

5 

0) 

3 
O 

'1:2^1 

s 

o 

Betw 
Thio 

X    X    W  -J 
X    M    X    X 

-      C8   :d   rt   « 

5 


:>3: 

■  cS 

:  s 

5   3    O   «    "■• 


•  >       s    •  = 


=3-2^  •  • 

Q  3  oj  a> .  * 

"d    Oi    J>   «    > 

•  =  >  «;  eJ  . 


<M 


5j       ^ 


c 

•  —    .- 

■^ 

.b-J 

tT 

t- 

o 

cS 

t-   c: 

^ 

V.    ^ 

^ 

'H   f= 

E 

D 

-^   c. 

c 

c   ■- 

Z 

c 

<s  . 

■♦-i 

C 

c 

c    ^ 

O 

^£ 

^ 

p.  c- 

c 

c5 

o 

^  c- 

c. 

CJ 

1- 

c 

-5  « 


—  c 


=  & 


E 
o 


fcJC 

c 


328 


Bureau  ot  Alines 


No.  4 


serious  rival.     This  illustrates  sufficiently  the  importauec  of  the  lateritic  nickel 
deposits  of  the  island  colony. 

During  recent  years^  under  normal  conditions,  the  annual  output  of  New 
Caledonia  is  between  5,000  and  6,000  tons  of  metallic  nickel.  In  1916  Sudbury 
produceil  n.OOO  tons,  an  abnormally  high  output  due  to  demands  created  by 
tin-    w.ir. 


Nickel  Mine  at  Dumb6a,  New  Caledonia. 


Cobalt  Ores 

The  lateritic  cobalt  ores  of  New  Caledonia  occur  under  the  same  conditions 
as  do  manganese  ores  of  India,  of  similar  origin,  described  by  Fernior  and  others. 
While  the  cobalt  ores  are  of  indefmite  composition,  the  name  asbolite  is  usually 
applied  to  them;  The  metals  cobalt  and  manganese  are  carried  downward  in 
solution  and,  in  certain  cases,  through  some  little  understood  cause,  finally  segre- 
gate into  nodules  and  irregular  veins  or  veinlets  in  the  mass  of  the  laterite.  In 
so  far  as  the  author  observed,  deposits  of  laterite  that  are  worked  for  nickel  in 
New  Caledonia  have  not  been  worked  for  cobalt,  although  deposits  of  both  metals 
in  some  places  occur  close  together,  as  at  Poro  on  the  east  coast  of  the  island. 
Cobalt  is  becoming  of  increasing  importance  as  a  constituent  of  alloy  steel.*,  and 
probably  the  deposits  of  the  metal  in  New  Caledonia  will  again  become  of  economic 
value,  especially  as  those  of  Cobalt,  Ontario,  are  of  decreasing  importance. 

The  following  analyses  of  New  Caledonia  cobalt  ores  are  taken  from  E. 
Glasser's  report.*    They  show  the  variable  composition  of  the  ores. 

'  Rii'hpiJM'f!   Min^rales  de  la  NouvclIeCalMonie,  Paris,   1904. 
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TABI.H  No.  3 
Analyses  of  New  CalcJoniu  Cohult  Ores 


Si(.^. 

1 
.')(!.  7-') 

ll.r,(i 
14.(1(1 

•> 

:i2.(i(i 

211.11(1 

i;o..")(i 

3 

:!4.()(i 
il.4:i 

I'.I.O.-) 

4 

Hi. 4(1 

I'.'.O. 

1  ■").')() 

Mii,,0 

12.07 

Al.O,               

14.(>(l 

MgO  1111(1   V 

r;oo  .... 

lO 

14.50 
2.50 

3.(1(J 
3.50 

3.80 

1.04 

30.08 

3.00 

NiO    

1.48 

Water, 

otc, 

loss 

on 

ifjiiitioii 

(i.SO 

15.50 

SB.  95 

2.20 
S.!ll 

:;:i.<)2 

14.29 
2.38 
/.•,() 
1.64 

29.20 


23.09 

l().(,(i 

17.59 

10.:,() 

2.23 

.').5G 

1.48 

23.09 


Iron  Ores 

While  lateritic  iron  ores  have  been  siiu'ltod  in  i^niall  juiiiiitive  funiai'cs  in 
India  and  elsewhere  for  a  long  period,  it  was  only  with  the  discovery  of  tiio  true 
character  of  the  Cuban  deposits  and  their  development  that  ores  of  this  class  came 
to  receive  due  attention.  In  three  or  four  areas  in  Cuba  that  have  been  carefully 
examined  there  are  estimated  to  be  a  total  of  at  least  :!.000,0(iO,0(W  tons  of 
merchantable  ore  which  can  be  mined  by  steam  shovel  methods.  lu  the  present 
workings  the  ores  are  mined  to  an  average  depth  of  about  19  feet.  In  addition 
to  their  mode  of  occurrence  and  origin,  these  ores  are  of  interest  owing  to  their 
containing  two  metals,  nickel  and  chromium,  of  great  importance  in  alloy  steels. 
The  (omposition  of  the  ores  is  shown  in  table  No.  4.  Shipments  of  these  ores 
to  the  United  States  began  early  in  1910.  The  nodulized  or  dehydrated  ore 
averages:  Fe  55-56  per  cent.,  Ni  1-1.2,  Cr  about  1-2,  SiO,  4-4.4,  ALO,  11-11.5. 
absorbed  water  3-3.5. 

More  recently  large  deposits  of  ores  of  similar  character  and  origin  have 
been  discovered  in  Borneo,  island  of  Scboekoe.  where  the  quantity  is  estimated 
to  be  at  least  300,000,000  tons.  One  of  the  Philippine  Islands,  Mindanao,  has 
deposits  of  even  greater  size,  400,000,000  tons  or  more,  the  character  of  which 
\va>   not  recognized  till  1914.' 

While  lateritic  iron  ores  have  now  been  proved  to  be  of  great  economic  im- 
portance, it  is  interesting  to  note  that  scarcely  more  than  a  decade  ago  those  of 
a  country  as  accessible  as  Cuba  lay  with  their  importance  unrecognized.  The 
character  of  the  small  nodules  of  ore  that  are  found  at  the  surface  of  the  deposits 
was  known,  but  the  "red  earth"  with  which  they  were  associated  was  thought 
to  be  clay.     Almost  by  accident  the  "clay"  was  discovered  to  be  valuable  iron  ore. 

liateritic  iron  ores  of  the  character  of  those  of  Cuba  are  to  be  looked  for  in 
every  tropical  country  where  basic  rocks  have  been  subjected  to  prolonged  weather- 
ing.   These  ores  are  destined  to  play  a  very  important  part  in  the  iron  industry. 

The  percentage  of  combined  silica  in  the  Cuban  deposits,  whether  they  are 
of  the  nature  of  laterites,  as  defined  by  Fermor,  or  whether  they  are  of  the  nature 
of  ochre,  ferruginous  clay,  was  for  a  time  of  great  legal  importance.  The  title 
to  the  lands,  which  had  been  applied  for  or  denounced  as  iron  ore  deposits, 
depended  on  whether  the  ores  were  true  iron  ores  or  whether  they  were  ochres 


'See  Report   Royal  Out.   Ni.  Commission  for  sunimmy  nf  tlio  litoratuvo  on   iron   ores  of 
the  three  countries  mentioned. 
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^lilnonite  and  clay).'  Evidence  that  the  deposits  contained  little  combined  silica, 
clav,  confirmed  the  titles  of  those  who  had  denounced  tlie  deposits  as  iron  ores 
against  those  who  had  dcnoxuiced  them  as  ochres. 

The  following  table  shows  the  character  of  the  ore  at  various  depths,  in  tha 

^^'^y^""^^=  TABLBNo.4 

Chemical  Analyses  Showing  Alteration  of  Serpent ino  Rock  to  Iron   Ore  in 
the  Muvari  District.  Cuba.- 


SiO, 

Analyses  supplied  by  Spanish-American 

Iron  Cc 

. 

Depth. 
Feet 

ALO3 

1 
FeoO,      Fe 

i 

MgO 

1 

Cr 

Ni+Co' 

1 

p        .s  Ih.o-h 

1 

Total 

0-  1 

2..58 

15.71 

66.20  i  46.37 

1 
0.92 

0.38 

0.016 

0.12 

10.20 

96.126 

1-2 

2.38 

20.81 

64.70     45.34 

'  0.!Mi 

0.33 

0.022 

0.12 

10.63 

99.9.52 

2-  3 

1.60 

17.43 

68.40     47.81 

0.96 

(1.42 

0.018 

0.14 

9.15 

98.118 

3-  4 

1.42 

14.23 

68.70     48.09 

1.114 

11.36 

0.019 

0.16 

9.50 

95.429 

4-  5 

1.56 

8.47 

70.60     49.46 

1.27 

(l.()l 

(1.016 

0.17 

10.14 

92.836 

5-  6 

2.90 

10.24 

72.35     .50.. 56 

1.66 

0.84 

0.016 

0.20 

10.96 

99.166 

6-  7 

2.20 

8.29 

72.90     .51.00 

2.19 

1 .  09 

(1.007 

0.19 

11.35 

98.217 

7-  8 

2.68 

4.92 

71.85     50.28 

2.19 

1.15 

0.006 

0.14 

11.. 57 

94.. 506 

8-  9 

3.30 

7.25 

71.. 55     50.15 

2.39 

1.14 

0.006 

0.16 

12.12 

97.916 

9-10 

2.44 

6.91 

72.40     50.63 

2.08 

1.21 

0.005 

0.16 

12.35 

97.-5.55 

10-11 

2.42 

6.. 31 

71.40     49.94 

2.00 

1.36 

0.005 

0.14 

12.40 

96.035 

11-12 

2.72 

7.05     70.55     49.46 

2.08 

1.31 

0.004 

0.15 

12.40 

96.264 

12-13 

2.56 

6.77 

70.20     40.08 

1.62 

1.37 

0.004 

0.10 

13.. 50 

96.124 

13-14 

2.52 

6.23 

70.55     49.46 

1.85 

1.41 

0.005 

0.14 

13.12 

95.82-5 

14-15 

2.76 

6.. 58 

71.85     .50.22 

1.89 

1.38 

0.007 

0.21 

12.45 

97.127 

15-16 

2.78 

6.-53 

70.00     48.98 

2.16 

1.33 

0.007 

0.19 

12.35 

95.347 

lti-17 

2.98 

6.43 

69.80     48.84 

2.19 

1.42 

0.007 

0.19 

12.57 

95.-587 

17-18 

3.20 

5.. 53 

70.45     49.32 

2.00 

1.35 

0.007 

0.15 

12.90 

95.. 587 

18-19 

3.66 

6.51 

69.20     48.42 

2.43 

1.34 

0.005 

0.06 

12.73 

95.935 

19-20 

6.84 

8.49 

63.35     44., 32 

2-51 

1.36 

0.004 

0.08 

12.80 

95.434 

20-21 

7.44 

5.13 

66.-55     46.-58 

2-27 

1..57 

0.003 

0.09 

12.45 

95.-503 

21-22 

8.46 

4.99 

-57.80     40.47 

"6!il(j' 

2.16 

1.47 

0.006 

0.08 

12.71 

87-676 

22-23 

11.04 

8.38 

62.10     43.49 

0.00 

1.85 

1-74 

0.002 

0.09 

14.07 

99.272 

23-24 

15.86 

4.70 

63.90     44.62 

O.IMI 

2.19 

1..57 

0.003 

0.09 

11.73 

100.043 

24-2.5 

17.40 

4.00 

62.90     40.1)11 

0.-50 

1.S5 

1.43 

0.003 

0.12 

11.64 

99.843 

2.5-26 

22.54 

4.. 57 

.50.25     35.12 

6.49 

1-89 

1.80 

0.002 

0.06 

13.65 

101.2.52 

26-27 

28.60 

4.18 

32.85     23.00 

18.23 

1.12 

1.43 

0.003 

0.09 

13.45 

99.953 

27-28 

.35.64 

2.33 

i  18.25     12.78 

27.35 

0.77 

1.35 

0.001 

0.06 

14.23 

99.981 

28-29 

39.80 

1.39 

1  10.14       7.10 

1 

33.69 

0.20 

i 

0.97 

0.001 

0.06 

13.31 

99.-561 

jyian^anese  Ores 

Lateritic  manganese  ores  of  India,  allliough  of  much  less  importance  than  ores 

of  the  metal  of  other  origin,  are  of  much  interest.     Their  mode  of  occurrence  is 

similar  to  that  of  the  cobalt  .ores  of  Xew  Caledonia. 

rermor  r^aVS  :  .  _     _     manganese,  when  present  in  laterite,  usually  renders  itself  con- 

spicuous  by  .segregating  into  forms,  as  a  rule  black  nodules  or  veins  of  psilomelane  or 
pyrolusite,  that  one  would  without  any  hesitation  call  manganese-ore.  It  rarely  seems, 
except  in  very  small  quantity  (or  in  proper  manganese-ores),  to  become  blended  witli  the 
other  constituents  of  laterite,  so  as  to  form  intimate  mixtures  similar  to  those  that  the  oxides 
of  iron,  aluminum,  and  titanium,  so  commonly  form  with  one  another.  Indeed,  many  large 
masses  of  laterite  can  be  found  ....  that  seem  to  be  completely  free  from  manganese. 
As  it  cannot  be  .supposed  that  tlie  rocks  from  which  the  iron  and  alumina  of  the  laterito 
were  derived  contained  no  manganese,  it  is  necessary  to  suppose  that  with  solutions  containing 
manganese,  iron,  and  aluminum,  a  selective  precipitation  can  take  place  in  nature.^ 

'  The  .Mayari  and  Moa  Iron-Ore  Deposits  of  Cuba,  A.I.M.E..  Vol.  XLII,  pp.  10911.5. 
Characteristics  and  Origin  of  the  Brown  Iron-Ores  of  Camagucy  and  Moa,  Cuba,  Ibid., 
pp.  116-137. 

=  Additional  data  on  origin  of  Lateritic  Iron   Ores  of  Eastern   Cuba,  C-  K-  Leith  and 
W.  .T.  Mead,  A.I.M.E.,  Vol.  LIII,  1915,  p.  76. 

'  Memoir,  Geol.  Surv.  India,  Vol.  XXXVII,  p.  381. 
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The  following  table  ot'  analyses  is  taken  from  Fernior"s  report.' 

TABLE  No.   5 
Analyses  of  Lateritic  Manuanese  Ores 


Belgaum 


SHIMOGA 


Higher  Lower 

grade  ores  ,  grade  ores 


Manganese  31.2-60.8  44-56      I        30-38 

Iron 0.1-18.4  2-10  10-20 


Silica 


0.6  -  2. .5 


1-  3 


2-  6 


Sandur 

39.47-54.39 
5.38-19.40 
0.4.3-  1.(10 


Phosphorus 0.01- 0.12    0.01.5-0. (i(H)     0.01-0.6     0.(110-0.033 


P.  .ISA. 
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The  situation  as  regards  maugauese,  especial  I  v  in  the  United  States,  is  now 
serious,  and  is  likely  to  continue  so  long  as  tlu'  war  lasts.  By  far  the  most 
important  producers  of  manganese  ores  are  Southern  Russia,  British  India  and 
Brazil.  As  is  the  case  of  nickel,  a  very  few  countries  supply  the  greater  part  of 
the  world's  requirements  for  manganese. 

Aluminum  Ores 

That  in  India  extensive  deposits  of  bauxite,  the  chief  ore  of  aluminum,  are  of 
lateritic  origin  is  seen  from  the  following: 

Some  years  ago  it  was  discovered  that  many  of  the  lateritic  deposits  of  India  are  hijjlily 
aluminous,  such  aluminous  varieties  being  identical  with  the  substance  known  as  bauxite. 
Field-work  carried  out  since  1903  by  the  officers  of  the  Geological  Survey  has  revealed  the 
existence  of  extensive  deposits  of  this  mineral  substance  in  various  parts  of  India,  and 
chemical  investigation  in  the  Geological  Survey  Laboratory  and  at  the  Imperial  Institute  has 
shown  that  certain  of  the  Indian  bauxites  compare  very  favourably  with  the  Irish,  French, 
and  American  bauxites  placed  on  the  English  market.  .  .  .  Eight  analyses  of  specimens 
and  samples  of  the  Balaghat  bauxites  have  given  results  ranging  between  the  following 
limits: — 

A1,0,    51.02  to  58.83 

Fe-Oj    2.70  to  10.58 

TiO:    6.22  to  13.76 

SiO-    0.05  to     2.65 

Combined   water    22.76  to  30.72 

Moisture    0.40  to     1.14 

Corresponding  to  71.2  to  80.8  per  cent,  of  AUOj  after  calcination.  With  these  may  be 
compared  the  following  iigurcs  showing  the  range  of  analysis  of  some  Irish,  French,  and 
American  bauxites  of  commerce  analysed  at  the  Imperial  Institute: — 

AI.O3    42  to  63 

Fe-Os     2  to  21 

Tib 2  to  6 

SiO 3  to  13 

11,0    12  to  28 

Moisture    5  to  16 

Two  Katni  bauxites  gave  the  following  analvses: — 

No.  1  No.  2 

Al-O,    65.48  52.67 

Fe-Oj    .  . .  .• 3.77  7.04 

Tib n.61  7.51 

SiO 0..3S  1.26 

H-0    19.38  29.83 

From  these  figures  it  will  be  seen  that  the  Balaghat  and  Jubbulpore  bauxites  are  of  very 
high  grade.  There  seems  also  to  be  little  doubt  that  large  quantities  of  the  mineral  are 
available,  and  the  commercial  feasibility  of  making  use  of  these  deposits  has  consequently 
been  under  investigation  for  some  years.' 

While  not  dealing  specifically  witli  the  character  or  origin  of  laterites,  W.  J. 
Mead'  in  his  paper  on  the  "  Occurrence  and  Origin  of  the  Bauxite  Deposits  of 
.Arkansas,"  furnishes  data  that  make  the  attempt  to  define  and  classify  laterites 
still  more  difficult.  It  will  be  seen  from  the  following  notes  from  Mead's  paper 
that  the  bauxite  is  a  product  of  weathering  of  nephelene  syenite.  Moreover,  the 
analyses  show  that  the  upper  layers  of  the  deposits,  formed  in  situ,  are  to  be 

>Rp(>orr1s  Geol.  S'"-v.  of  India,  Vol.   XLVI.  1915.   pp.  228,  229. 
'Ec.  Geologj-,  1915,  pp.  28-54. 
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classified  as  clays,  while  lower  layers,  with  their  high  content  of  bauxite  and  low 
percentage  of  silica,  according  to  the  definitions  proposed  by  most  writers,  are 
to  1)C  classed  as  lateritcs.  These  bauxite-holding  deposits,  therefore,  considered 
as  a  whole,  cannot  he  classed  as  either  laterite  or  clay. 

Mead  says :  it  appears  that  iioniial  weathering  of  the  syenite  to  kaolin  and  allied 
minerals  has  .dimply  coiitiniieil  one  step  further  in  breaking  down  these  hydrous  aluminum 
silicates  to  hydrous  aluminum  oxide. 

Downward  Secondary  Enrichment  of  Alumina 

Tho  top  portion  of  the  bauxito  deposits  is  characteristically  higher  in  silica  than  the 
bauxite  below.  In  many  instances  it  has  been  necessary  to  remove  the  upper  eighteen  inches 
01-  two  feet  of  high  silica  ore  before  mining,  thus  adding  greatly  to  tho  mining  cost.  A 
typical  instance  is  shown  in  the  following  table  of  analyses  of  a  series  of  samples  from  a 
test  pit  in  bauxite. 

TABLI-:  No.  6 


Marked. 


3'-  5' 

5'-  8' 

T-  9' 

9' -11' 

ll'-13' 

13' -15' 

15' -17' 

17' -19' 

19' -21' 

21' -23' 

23'  -25' 

25' -27' 

27' -29' 

29' -31' 


Fe:0, 


TiO, 


Loss  on 
ignition. 


Al,0.byDi(T. 


4.84 

1.3 

22.97 

4().04 

3.14 

1.5 

27.52 

54.30 

3.24 

1.5 

28.22 

.52.41 

2.63 

1.8 

30.36 

.57.98 

3.19 

1.4 

29.04 

.56.41 

1.59 

1.7 

29.89 

.57.16 

2.99 

1.6 

29.56 

.56.76 

2.32 

1.8 

27.69 

.54.90 

2.11 

1.8 

28.44 

55.77 

2.57 

2.n 

30.25 

.58.09 

2.112 

1.7 

29.91 

.59.-53 

3.04 

1.7 

30.63 

57.30 

2. Hi 

2.8 

30.69 

58.83 

2.11 

1.9 

30.53 

59.76 

This  increase  in  .silica  toward  tho  surface  ni;iy  bo  due  to  an  actu-al  ilowinvard  sci-und;iiy 
concentration  of  alumina.  Those  portions  of  kaolin  and  halloysite  which  persist  after  the 
main  portion  of  the  kaolinized  syenite  has  been  altered  to  bauxite  arc  the  dense  impervious 
parts.  Bauxito  is  soluble  in  surface  solution  to  a  certain  extent,  and  on  being  dissolved  and 
carried  downward  leaves  the  kaolin  and  hence  the  silica  in  relatively  higher  percentage  at  the 
surface.  The  alumina  carried  down  is  deposited  below,  assisting  in  the  formation  of  the 
pisolites. 

Various  writers  on  the  geology  of  India  have  shown  the  wide  distribution  of 
bauxite  in  that  country  and  have  emphasized  the  fact  that  bauxite  is  a  variety 
of  laterite.  That  the  deposits  of  Arkansas  are  of  great  importance  is  shown  by 
the  fact  that  over  SO  per  cent,  of  the  large  production  of  bauxite  in  the  United 
States,  during  the  five  years  up  to  1915,  came  from  that  State. 


Gold  Ores 

Among  the  most  interesting  descriptions  of  lateritic  gold  deposits  are  those 
of  British  Guiana  by  J.  B.  Harrison.'  The  following  quotations  from  this  author 
show  the  character  of  the  deposits. 


•The  Geology  of  the  Goldfields  of  British  Guiana,  1908. 


^^  Bureau  of  Mines  No.  4 


The  diabase  intrusions  ooour  in  bolts,  generally  stretching  across  the  colonv  in  n  ni.rtli- 
westerly  and  southeasterly  direction.  The  intrusions  vary  from  narrow  ilvkes.'onlv  exposed 
in  the  courses  of  the  rivers  during  very  dry  seasons,  some  being  not  more  "than  from  two  to 
three  feet  across,  to  low  hills  and  to  mountain  ranges,  some  of  which— for  example,  the  Kngle 
mountains  in  the  Potaro  gold  district— exceed  in  height  two  thousand  feet.  The  tops  and 
sides  of  the  hills  and  mountains,  except  where  they  have  suffered  great  denudation,  are 
covered  with  ironstone  grovel,  while  the  lower  parts  of  the  districts  in  which  diabase  forms 
the  country  are  covered  up  with  strata  of  laterite,  frequently  over  one  hundred  feet  in  depth, 
and  in  places  interspersed  with  nests  of  secondary  quartz,  or  traversed  by  veins  and  stringers 
of  quartz,  or,  less  often,  by  lenticular  layers  of  secondary  quartz,  closely  resembling,  when 
cut  through  by  mining  shafts,  tunnels  and  trenches,  true  quartz-reefs.  The  quartz  rock  in 
all  these  forms  is  not  unfrequently  auriferous,  the  metal  being  dispersed  through  it  in  a  very 
irregular  manner,  especially  in  the  larger  lenticular  layers,  which  in  many  parts  are  nearly 
or  even  entirely,  barren  of  gold,  and  in  others  are  "bonanzas"  carrying  at  rates  from 
twenty  to.  in  places,  several  hundreds  of  ounces  of  the  precious  metal  "to  the  ton  of  the  rock. 
T'nfortunately  hitherto  these  bonanzas  have  proved  few  and  far  between;  but  there  is  no 
reason  for  assuming  that  they  will  not  be  found  in  many  places  in  the  enormous  area  of  the 
laterite  deposits  which  up  to  the  present  has  not  been  prospected,  as  they  have  l.e«>n  in  similar 
places  at  intervals  in  the  past.  Gold  also  occurs  as  paint  gold,. as  gold  dust,  and  as  nuggets 
of  varjing  sizes  in  the  laterite.^ 

No  quartz  veins  occur  in  the  diabase,  whilst  in  the  unaltered  epidiorite  and  hornblende- 
schist  only,  as  a  nile,  narrow  veins  and  stringers  of  quartz  are  found.  But  veins  and  len- 
ticular masses  of  quartz  which  are,  not  unfrequently,  rich  in  gold  are  of  common  occurrence 
in  the  decomposition-products  of  the  epidiorite,  hornblende-schist  and  diabase.- 

Where  the  country  rock  traversed  by  these  veins  has  decomposed  to  a  great  depth  their 
size  has  been  largely  increased,  having  been  added  to  by  silica  dissolved  from  the  decomposing 
rocks  by  percolating  waters.  At  the  same  time  as  silica  was  thus  deposited  a  e<mcentration 
and  deposition  of  the  gold  contained  in  the  decomposing  rocks  took  jdace.  and  thus  the 
quartz  veins  became  enriched  in  this  metal  in  proportions  varying  with  those  present  in  the 
country  rock,  with  the  result  that  the  \eins  found  in  decomposed  epidiorite  and  hoinblende- 
schist  are,  as  a  rule,  richer  in  gold  than  are  tho.'e  found  in  decomposed  acidic  rocks." 

The  veins  of  quartz  which  traverse  the  dark-red  decomposition-products  of  the  basic 
rocks  are  frequently  very  rich  in  gold  at  and  near  their  outcrops,  these  parts  being  far  more 
auriferous  than  are  the  remaining  portions  of  the  veins.  Similarly  the  talcose  selvages  of 
these  veins  are  often  highly  auriferous.' 

»  The  Geologv-  of  the  Goldfields  of  British  Guiana,  1908.  pp.  22.  23. 

=  Ibid.,  p.  186. 

'  Ibid.,  pp.  186,  187. 

*Ihid.,  p.  187. 
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Bertie  Natural  Gas  Co.,  Ltd 47 

Beryl     316 

Bessemer  iron  mine  8 

Bessemer  nickel-copper  matte. 

Production,    1912-1916 27 

Rouglass,    .las 38 

Bihliiigraphv,   Kowkash    194,195 

Biikoll,  J.  P.  105, 127 

Big  Duck  lake. 

Mdlybdenito    at    289,299 

Big  Four  jiroperty 295 

Big  Master  mine   18S 

Big  Mud  Turtle  lake. 

ilolybdenite  at   299 

Bilby,"  Clias Ill 

Bilsky,  A.  M 90 

Binbrook  tp. 

Natural  gas  wells  in   49 

Biotitc   scliist    167, 174 

Bishop,   F.  J 113 

Bishop.    J.    II LSI 

Bishop  Silver  Mines,  Ltd. 

Officers    131 

Operations  in  Lawson  tp 131 

Bismuth   in  Cobalt  ores    20 

Bismuth   molybdate   277 

Bismuth,   native    222,  277 

Bismulhinite    186,    187,    215,   218,   222,' 

277,  304 

Bitliell,  G.  B 124 

Bixby,  Dr 105 

Black,  J.  H 109, 126. 1.S2 

Black,  W.  A 117 

Black  Donald  Graphite  Co.,  Ltd. 

Officers    145 

Operating  near  Calabogie 145 

Ref 44 

Black  Donald   graphite   mine    9 

Black  river. 

Moiybdenitc    at     280 

Blackburn,  R 143 

Blackheatli  natural  gas  field   49 

Blast  furnaces   '. 29,  30, 154 

Blackwater  lake. 

Greywacke   at    247 

Blackwater  river. 

Racks    along    247 

Blanche   river    ' 252 

Bleaching   powder    9,  53 

Rlithfield  tp. 

Molybdenite  in   290 

Blodgett.  P.  L 115 

Blue  ore  161 

Bogart,  Thos 33 

Bohemia. 

See  Joachimsthal. 

Bombay    Presidency    320 

Bond  &  Bird ." 33 

Booth.   C.  J 125, 127 

Borneo. 

Lateritic  iron  ores   323.  329 

Boss.  J.  E S9 

Boston  Creek. 

Gold  mining  at 92 
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Itoston  Creek  Mining  Co..   I.til 58 

Mining  ojK'rations    ^'" 

Boston  Ciold  Leaf  M^.  Co.,  l.t.l 'jS 

Operations    ''- 

I5oston-Hollinger  ^oM   propeity. 

Mining  operations    ^'- 

llotliwoU  oil  tielJ. 

Production,    liUl>    •'>- 

Wells     ^^ 

lloukler  VkmIs. 

.Vt   Willi  Uoose  hike    -44 

nouUler  .lay    -j^i 

IJouUlor  of   iron   pyrites    -'-4 

Ikiunties,    n-liuing    '8 

Table  of  amounts  paiil   IS* 

Hourke  station. 

Discovery  of  ,i;ol<l  iieju    -48 

Hourne.   F.   .1 '-' 

IJovd,   K.   M 30S 

Boyle,  Rol.iu   '•'- 

Boyd  Pressed  Brick  Co. 

OperatinK  ^llale  ((uarry   148 

Braccliridge      ''0|^ 

Brampton   Pressed    Brick  (,'o.,   I-td.    ...  ■';." 

Brazil. 

Laterite     '■'■^^ 

Brebner,  I).   -V 14/ 

Breccias    l*^^ 

Brennan,  M.  .1 'J" 

Brennan   &   Hollin-wortli    ''-S 

Brewer,  Geo.  X 14(i 

Brick. 

Cement    •_  p 

Cost  of   production,  1!»1<)    •"■-.  •'•' 

Producers,    191(5    -'jj 

Production,   lillli    " 

Production,  if>\2  to  ISHC) ''2 

Value,  1914  to  IHKi •"■2 

Brick,  common. 

Value  production,   ltM4   to  lillC    :'■•! 

Brick,  fancy,  etc. 

Value  production,  lull   to  liUCi   '■'■•- 

Brick-making. 

Wages    paid     . '. "■ 

Employees    in    '■'• 

Brigstocice,   K.   W «',  lo7 

Bristow,  W.  K 149 

Britnell  &  Co.,  Ltd 41 

British    American    Nickel   Corp 2.'! 

British  Guiana. 

(fold    ores     ■'•>•'• 

liroadwell  &  Son,   B -- 

Brockenier,    S.    II 1  :'••"' 

Bromlev  tp. 

Molybdenite    in     290 

Brooke  oil  wells   ;">^ 

Brougham  tp. 

Molybdenite  in    291 

Brouse,   W.  H 122 

Mrown,  K.   -V ^'fi 

BroNvn,   J.  W 3?. 

Bro\yn,  O.  B 95 

Brown   ore    161 

Browne,  D.  H 8 

Brownscombe,   E.   X ^^' 

Brownscondie  &  Sons,  If ''^ 

Browning,  A.J 5i5 


l'.\GK 

Bruce  cojiper  and  quartz  mine. 

Operations    S3 

Quartz    I'loni    S" 

Kef 22 

Bruce  Mines. 

Trap  rock  (|uarry  at    91 

Brui'e  .Mines  Trap  'R<ick  Co.,  I.t.l 12,  58 

Buck.  .1.   1 33 

Buck   Lake   Mining  Co. 

Mica    prospect,   Loughborough    tp.    ..  MI 

Buff-Miinro  Gold   >Iines,  Ltd ")X 

Buffalo   silver   mine    21,02 

Cyauidiiig     HO 

OperatioTis    HO 

Flotation     110,  128 

Produdion,    19U)    lU 

Buffalo  Mines,  Ltd.,  The. 

Officers HI 

Operating   TeckHughes  mine    97 

Ref 21 

I'.urt'alo-.Muino  (iold   Mines,  Ltd. 

Operat  ions     92 

Building  blocks,   cement    9 

Building  materials. 

Statistics    3 

Building  operatioiHf. 

Re.striction    of     ■> 

Building    stone     225 

Bullion,    siher     1- 

Bunting,   R.    F >•  145 

Burrows,   A.   G 12,208,218 

Reports   bv    227.248,252 

Ref.     ....■ 2(10,261 

Burt,    Albert     9" 

Burton,   Archie    S|4 

Hurton-Miuno    Miiu's,    Lid 58 

Operations     92 

Bushnell.  C.   N 1<1'"> 

Butler   lake    '. H15,  172,  178 

Claims    on     186 

Biitwcll.     Ib'niy     33 

CabaiKi,    .h..    Oliver .-,  9S 

(^idwallader,    C.    S 96 

Cadwell  Dredging  Co..  Ltd 39 

Cailbni.x,    L.    1 31] 

California. 

Wulfenite     270 

Calabogie,   Renfrew  county. 

Graphite    mining    near    145 

Cale    schist     16" 

Calcite  veins. 

Partridge  lake    235 

Calcium    carbide     4 

Caldwell,   T.    B 45,  l.!4,  210 

Caldwell   pyrite  piospect. 

Description    and    operation     I'i4 

Caledonia,   gvpsum   mines  at    44 

Calkins,    II.    W 153 

Calumet      and      Montana     Consolidated 
Mining  Co.,    Ltd. 

Oiierating    in    Coleman    t[i H' 

Officers     Ill 

Camaguey     3.30 

Cameron,   .\.   J H; 

Cameron,    Gordon     1-5 

Cameron,    .T.    F 150 


ivi; 


InJcx 


.UV 


("uiiicriin,    KolxTt     l-o 

( 'iinioi  uii,    \V.    M M 

•  'iimplii-ll,    C.    A .">5 

(■am|.l..ll,    K.    N lOS 

CBiiiplMll,    F.   A.   A !•<) 

riinipt»-ll,    M.    S isi; 

(Viiipixii,    N.-ii    y ■•'■i 

I  'Hinplii-ll  's  Sons,   K ^.<> 

("Hiiipsfll  I'laim. 

Asbosliis    on     I'T  I 

Canuila  (Vnunit  Co.,  Ltil "■" 

I.iniostoiio   qiiairy   iioar    Hcllcvillo    .  .    147 

Linn'stoni'    <|U!iir_v    at     Poll    Collioini'    IIS 

(^inada  Cnishcd  Stoiio  Coi  poralion,  Llil.    41 

Linirstoiw  ipiarrv   ni-ar    I>iiiiilas    ....    14>i 

(^anaiia    I-Vlilspai-    Corpn.,    Ltil 4" 

Canaila  Liiiio  Co.,  Ltil •Il> 

(Niiia.la    IVI.1,1.'   Co..    1,1.1 41' 

(^anailiaii  Copper  Co. 

Drilliiiy   at    .\lcxo  mini',   l>v    L'.V.t 

Oil    production,   191(i    ' :;:! 

Woik    liv     TtiS". 

K.'t's -M.   I'l'.    lis.    4:.'.  liJ 

Canadian   Kxploiation  Co.,  Ltd. 

Opcratins    Lon};    Lakr    ^olil    iinm.  .  IJ.  Sn 

Rof l.")T 

C^madian  Furnai'O  Co. 

Bla.st    funiaco  at   Poit   C(dl«>rnc    ....    l.J4 

Officials     l.")4 

Rpfs :2'.l.  :'.o 

Canadian   Ua.s  Co.,  Ltd 47 

Canadian    Mines    Location    \    I)ev.    Co.. 

Ltd .=5.>^ 

Canadian    Xlolyhdenilc,    Ltd oS 

Canadian   Xorthoin   Raihvav. 

Maps,  etc.,  Tlinnder  Hay  district  227.24.") 

(iani"   country   alony;    2.''.2 

<'anadian    Pre.ssed    Hrick   Co..    Ltd.    ...      ?." 

Camidiaii    Salt    Co.,    Ltd .■>."'. 

Chemical    works    of    ')"• 

Canadian  Sand  &  Gravel  Co.,  Ltd 30 

Canailiaii  Smelting  &  Refining  Co..  Ltd. 

Hounties    paid     lil 

Canadian   Sulphur  Ore  Co..    Ltd -lH 

Oltieers      : 1^5 

Operating    pyrite   mine    l.'l.j 

Canadian     Towing     &      Wrecking     Co.. 

Ltd 41 

Caiiboro  tp. 

Xatural   gas  in    4!'.  .jl 

Canfield   Xaturfil   Gas  Co..    Ltd 47 

Canoe    routes.    Kowkasli    197 

Carbonate   of   I'ohalt    7 

Carbonate   rock.  Little  Long   lake    ....    237 
CarditV  township. 

Molybdenite    in     204 

Carleton  county. 

ilolybdonite'  in     2S7 

Carlow   township. 

Molybdenite    in     295 

t^irmichael,    A.    D 2S,  8,3,  87 

Carroll,  D.   91 

Carroll,    Sylvest^-r     l.'!2 

Carson,    .Tno.   W 10.5 

Carsou    gypsum    mine    154 

Car.swell."  Thos 137 

Cart  Lake  silver  mine 21 

Cartwright,   M.   R lOS 


PACE 

Cartwright,    K.    .\ 108 

Case,  W.  G 104 

Casi'nu'nt,   R.   R 138 

Casey  Cobalt    silvi'r   mine,    21,02 

Casey  Cobalt   Silver  .Mining  Co.,  Ltd. 

Developnn-nt     Ill 

I>ivi<lends   paiil    by    Ill 

Otticers      ". 112 

Ca.sey   Mountain    Mining  Co.,  Ltd. 

Otiicers    112 

Operations      112 

Ca.soyScneca  Silver  Mines,  Ltd. 

Officers      112 

Opeiations      112 

Casey    tp.,    silver    output     13 

Ca.sh'el  Copper  Mines,  Ltd.,  The   59 

Opnating    in  Cashel    tp 135 

( 'a.stleberg,    .lo.scph     75,  220 

Caswell   Mining  Co..   Ltd.,  The    59 

Operating    in    .Mai'.Murchy   tp 90 

Cataract    Sand    and   firavel   Co. 

Ojierating  in  Caledon   tp 149 

Catharine's    Hill,   Maine    278 

Causes  of  mining  accidents   68 

CausI  ic   soda    9,  53 

Cavell    station     191, 213 

Cenn>nt   blocks,  brick  and   tile 37 

I'roducers   of,    lOKi    38 

Production    of,    lOKi    37 

Cement    brick     9 

Cenu'nt    buililing    blocks    9 

Cement  manufacture. 

Kmployees    in    3 

Wages   paid    3 

Cement  plants,   19 It;    37 

Cement,    Portland     37 

Cemt'iit    production. 

In    1916    3,37 

From   1912  to   lOlti    4 

Cement   tile    0 

Ceria      316 

Chaleopyrite     181 

Chambers,   Mrs.   Margaret    36 

Chambers-Ferland    silver   mine    21,61 

See  Aladdin. 
Charcoal. 

For   smelting   iron    ore    30 

Charlebois,   C.    P 105 

Charles,  J.   H 156 

Cheapside  Xatural  Gas  Co..  Ltd 47 

Chenev   copper  mine    22 

Chert"    20S 

Chestnut,  W.  I) 36 

< 'hilnialiua,   Mexico. 

Achrematite     277 

Cliipman    tp 193 

Chippawa   Development   Co.,   Ltd 47 

Chippawa  Oil  &  Gas  Co.,  Ltd 47 

Childs  iron  mine S 

Chisholm,   D 91 

Chisholm,  A.  M 143 

Chisholm    mine    310 

Chlorite     167 

Christie,  D.   D 153 

Christie.  Hender.son  &  Co..  Ltd 36 

Christopherson,   S.,   et   al    (silver)    ....     21 
Christophersoii,   S ISS 
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PAGE 
070 

Chroniite     "' - 

Chromium     7, 157,  206 

In  iron  ores    3-,J 

In    peridotite    -^'^ 

City  of  Cobalt  Mining  Co.,  Ltd. 

Dividends   paid  by    ^ ' 

Claims,  mining. 

K.K.  90   220 

K.K.  61  (Cliue)    221 

K.K.  15   (Hendrickson)    ^21 

K.K.  92   (HuU)    220 

T.B.  2650   (Devauney)    21S 

T.B.   2857    (Keamsbottom)     222 

T.B.  2892  (Wells)    •   218 

Clapham,  H.  L l-i^» 

Clark,  A.  F 3-i 

Clark,  A.  L.  _^_^.^ 

Analyses  by ■''-^ 

Clark,  G.  M H'^ 

Clark,  K.  S S7 

Clark,  Walter    3.3 

Clarke,    D -'0 

Clarke,  E.  B 1+7 

Clarke,  F.  W -^23 

Clarke,  J.  S HI 

Classification  of  rocks. 

Dryden   gold  a,rea    Ifi5 

Clay.' 

Compared  with  laterite 320 

Eed    329 

Stratified    163 

Clear  lake    193 

Clemens,    Moses    3.3 

Clergue  township. 

Nickel  in    258 

Cleveite     316 

Cleveland,  J.  B 126 

Cleveland   Mining   Co 1S3 

Clifton  Sand  Co.  39 

Clivc  claim   (K.K.  61)    217,  221 

Coal  vs.  natural  gas   51 

Coast  &  Lakes  Contracting  Corpn.,  Ltd.     41 
Limestone  quarry  near  Eidseway.  .  .  .   149 

Coates,  C,    " 298 

Coates,   C.   I) 163 

Cobalt. 

Alloys  of   28 

Compounds,    1916     2 

Hydroxide  of    7 

In  New  Caledonia   319,  328,  330 

Oxide   of    7 

Production,   1912  to   1916    4 

Sulphate  of   7 

Total  production  of  5 

Town    of    328 

Uses  of  28 

AVith    molybdenum     277 

Cobalt  and  Nickel  compounds. 

Total  production  of    5 

Cobalt  area. 

Timiskamiug  Series  in    240 

Cobalt  carbonate    7 

Bounty  paid  on   19 

Shipments,  1916   15 

Cobalt  Central  Mines,  Ltd. 

Dividends  paid  by   17 


PAGE 

Cobalt  Comet  Mines,  Ltd 21 

Dividends   paid   by    16 

Silver  mine  of    62 

Cobalt  tines. 

Bounty  paid  on    19 

f'obalt-Fronteuac  Mining  Co.,  Ltd. 

Officers    136 

Operations  in  Kaladar  tp 136 

Cobalt  hydroxide. 

Bounty  paid  on    19 

Cobalt  industry. 

Employees   in    2 

Wages  paid   2 

Cobalt  Lake  silver  mine   13,  21,  62 

Cobalt,  metallic. 

Bountv  on    18 

Product,  1916    2 

Shipments,  1916    15 

Cobalt  oxide. 

Bountv  on    IS 

Product  of.  1916   2 

Shipments,  1916 15 

Table  of  Ixiunties  paid 19 

Cobalt  silver  mines. 

Annual  output,  1904-16    20 

Silver  piroduetion   13 

Total  arsenic  output  of   20 

Total  nickel  output  of    20 

Cobalt  Silver  Queen,  Ltd. 

Dividends  paid  by 17 

Cobalt  Silver  Queen  mine   62 

Cobalt   sulphate    15 

Bounty  paid  on   19 

Cobalt  Townsite  Mining  Co.,  Ltd. 

Dividends  paid  by   17 

Coboconk    302 

Cobourg  it  Baltimore  Gravel  Eoad  Co.     39 

Cochrane     191 

Cochrane  sUver  propertj'. 

Operated   bv   Crown   Eeserve    112 

Code.  E.  S.    ." 193,194 

Cohen,   Jules,    133 

Cohen,    Julius     94 

Cohen,   S.   W 105,114 

Coke. 

Consumption,  nickel  industry    27 

For  smelting  iron  ore    30 

Cole,  A.  A. 

Notes  on  flotation   127 

Cole,  J.  E 290 

Coleman,  Dr.  A.  P. 

Analcite  at  Heron  bay    246 

Iron  formation   240 

Pleistocene  at  Long  lake  242 

Eefs.  .  .  158,  189,  228,  229,  267,  302,  313 

Sudbury    series     241 

Coleman,  J.  A 47 

Coleman    claim    224 

Coleman   Mining  Division    55,57 

Collins,   Chas 78 

Collins,  E.  A 67 

Eeport  by,  on  Ontario  Mines   ....74-156 

Collins,  W.'  H 163, 191,  206 

Colorado. 

Molybdenum  in  mine  water 278 

Columbite     316 

Concentration. 

Molybdenite 279 


1917 


InJex 
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•  '{iiiiTMtriitiii. 

KUwnr     -'HI' 

IltX.lHT      -^Hi) 

Mulvliiliiiitr     27!) 

\Vimil'>      •Jsd. '.'Si; 

Colvin,   M.    N .'W 

Coniforl.     I)r 132 

ronifinl    Xliniiit;  iiiul  Loasiii};  Co.,   I.lil.     5S 

Directors     132 

0|i<'i!iliiiu    Woftlaiifer   piopoitv    ....    132 
roiiinioiiwi'ullli    Oil    &   tins   Co.,    Llil.  . .       17 

Coiu'cnlialps,     niolyliiloiiiti<     2 

CoiK'Oiitratioii,   niayiu'lic,   of    iron   cue..        >> 
Coiifederatioii  Saiiil  &  Oiavel  Co.,  Ltd., 

The      3!t,5'J 

roii(;loiiiei»lr    l.')N,    l.")!P.  -01,  2lt.i.  210 

Boativ     lal<e     23:; 

East    of    Lake    NipiKon    24(1 

Liinii'r    lake     254 

Photo    of    211 

Similarity    to    Smllmry    sei  ies    L'40 

Coniayas   Mini's,  I>lj. 

Dividends    ]iaid    liv     lli 

Oflfieeis     ■ 113 

Coniagas    Kediietion    C 13 

ISoiiiities     paiil     1!' 

Ottieers     155 

Refining  phiiit    of    155 

Shares  owneil   liy   Coniafjas   Mines    ..    113 

Coniagas  silver  mine    \'.\,  21,  IJ2 

Exploration      113 

Flotation     12s 

Prodiietiiin,    ISiKi    IK! 

Coniston  smelter.  Sn    also  Moiid    .Nickel 
Co. 

Operations      S7 

Photo    of     S5 

Connicp  township. 

M(dylidenite    in    295 

Conni'll,    K.    M 75 

Connollev,    W.   .S 152 

Connolly  taU-  niiiio. 

Operatin;;    near    Madoe     137 

Contractors   Sojijily  Co.,   Ltd :!(i.  41 

Constructiiif;     i     I'avinf;    Co.    of    Ont., 

Ltd ,'i<l 

Consolidated    Investments,    Ltd 58 

Con.struction    materials    32 

Contact    hay,    \Valii;;oon   lake,    l(i5,    171, 

172,  1S(1 
Character  of  Lauientian  jiranite  near  176 

Gold    on    It;;! 

Laurent  ian      17.5 

Molybdenite    near     313 

Plan   showini;   veins    181 

Veins    near     1^.'!,  187 

Contact    island     175 

Continental   ilivide,  Kowkash  area    ....    1!I5 
Const  rin't  inn  ""'l   Paving  Co. 

Oflicers 1 4il 

Sand   and    gravel    pit    near    Erin    ....    14!i 
Contractors   .Supply  Co. 

Limestone    (piarries   near    Oran^;i'ville 

and    Teeswater    150 

Hvdnited  lime  manufacturers   ......    150 

Cook    J.   S 41 

Cooper,    Jas 1115 

Cooper.   W.    II :JX 

2:>,  M 


I'AUK 

Copper. 

Hli.st.'r     21 

Deposit   in  (loulil  Ip 22 

Deposit    iH'ar    Mine  Centre    2- 

El.'ctridvtic     21 

In    ('(diiilt    ores    20 

In    matte    2 

.Native     215,  220,  222 

On    'I'.   A.    .N.   O.    railway    22 

On    .N.    shore,    L.    Huron    22 

Port    .Vrthur    Co 74,75 

Coppi-r  ClilT. 

Smeller     711 

photo    of     7 , 

Copper  indnsliy. 

ElVects   of   war  on    li 

Copper   niinin)^. 

Employees    in     2 

Wafjos     paid     2 

Copper  ore. 

I'roiluction,     liilii     2 

Shipped   away    7 

Kefs 7,  157 

Copper   producers,   1!l1t>    22 

Copper  production. 

Krcnn    1!II2   to    l!lll!    4,27 

Diagram  of.  1sn7  to   lUIti 27 

In     l!H(i    21 

Increase    in     1 

Total 5 

Value,    1SI12   to    lOll!    27 

<'opper    pvrites    161 

In  acid'  dike,  Lonn  lake    242,  245 

Copper  sulphate    21 

(\)rdova  gol'l   luino. 

Operations   stoppeil    liy    fire    135 

Corinthian    .Stone   Co 38 

Corkill.   E.    T 7(i 

Corless,    C.    V 83 

Corletf,    .V.   S 38 

Conhill   Scms.   Lt.l 3.> 

Cornish   pump    .301 

Corundum. 

Mining;    in    Kadclill',.  ami   Raglan   tps.   14(i 

I'loihiction,    IHlii    .1,42 

Production.    W\'2  to    inlii    4 

Corundum    industry. 

Employees    in     .■; 

\Va;;cs     paid     ^ 

Costello,    Wni 96 

Couehii'hing  .series. 

He.senddaiu-e  to   Marshall    F.,ake  s<'ries  20S 

Coulson  and  Warden  tps. 

Ser|)enf ine    in     27.'' 

Covellite      ISO,  184 

Craig.    Ernest     l.^JO 

Craigmont. 

Mr)lylMlenite     at      30!l 

Cramliill,    Ilarland    H HI 

Cranston    A;    Son.   .1 30 

Craw  Ford     Hros SS 

Crean    Hill    nickel    mine    23,28 

AVork  at    7S 

Creighton  nickt'l   mine 23,  28 

J'hoto    of    7fl 

AVork    at    78S3 
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Crfws.   H.iiiv   R 131 

CrewsMcFarlaiie  Miiiiiif;  Co..  Llil. 

Offirers    V.U 

Operating  for  silver   131 

Croi'sus  gold  mine   Hi.  11,12 

Croesus  Gold  Mines,  Lt.l. 

Operations     !'4 

Photo  of  ore  samples    S'X 

Cromwell,  E.  M 15() 

Croniu,  D.  E 151 

Cross  &  Wellington 44,  r,i.  KIT,  13S 

Cross    lake 102,  lHo,  19(i 

Crow,   H.  E 39 

Crowe,  B.  C 131 

Crowii  (ivpsiim  Conipanv    44 

See  Ontario  Gypsum  Co.,  Ltd. 

Crown  Reserve  Mining  Co.,  Ltd 21 

Dividends  paid  In-    ](! 

Crown  Reserve  silver  mine    21,1)1,62 

Operations      114 

Production,   liiKi    114 

Crushed   Stone.  Ltd 41 

Crvsler,  C.   S 1 3.5 

Crvstal  Oil  &  Gas  Co.,  Lt.l 47 

Cuba. 

Laterite    ...318,   319,  .320,   322,   323,   329 

Map     331 

Iron  ores    318,  319,  320,  322 

Culhairc,  John   2S9 

Culver,   F.  L 1  <i(>.  1 09.  1 21! 

Cumberland,   J.   M 33 

<'unningham,  A 112 

i^'urrie  or  H.  R.  silver  mine 21 

Operated  by  Pittslnngh-Lorrain  Syn- 
dicate        132 

Curtin,  Prank    33 

Curtis,   A.   H 99 

Curtis  Bros 33 

Cyril  Lake. 

See  Calumet  and  Mi)nt:in;i. 

Dacite 167,  KiO,  202 

Daeite  porphyry    171 

Dacre 291 

Danskin,  D 47 

Darling  Road  Co-operative  Gas  Co 47 

Dav,  Jas  E 105 

Dawson,  S.  B 135 

Daunais  bay,  Wabigoon  lake   172 

Davidson,  W.S 191 

Davidson  Lake  Mg.  Co.,  Ltd .58 

Davidson  Gold  Mines,  Ltd 58 

Da\is,  C.  8 89 

Davis,  Earl  H IOC 

Davis,  Sir  M.  B 94,  115 

Davis  k  Son,  .John   36 

Davis  lake,  molybdenite  at    302 

Deagle,  John   .  .' 47 

Dearborn,  Chas.  II 13S 

De  Blois,  W.  H 134 

.le  Jersey,  O.  W 3S 

De  Lamar,  J.  K 99 

Deline,  L 38 

Deller,  Wm.  H 33 

1)cller  &  Song,  Geo ■'•'■J 

))i-loro  Smelting  &  Refining  Co.,  Ltil.  15.  .59 

Bounties  paid    19 

.Metallic  nickel  made  by 23 


\-Mi\- 

Omteis    155 

Outlet     155 

.*<ilv(M    retiiuMv    155 

Delta  Lime  Co.",  Ltd 36 

Denisiin,  C.  L 97.  Ill 

Denison  townsliiji,  molvbdenite  in    ....   297 

De  Pencior.  H.   P.    .  .  ." 99 

Dereham  tp.,  natural  gas  in   51 

Desehenes,  F.  E 154 

Devanney  claim  (T.B.  2650)   .  .215,  217,  218 

Deveney  &  Campbell   38 

DevilHsh  lake. 

Iron   format  inn   :il    ii|i|ici    lake    239 

Survev    of    227 

Diabase",   158,   16(),   167,   171,   172,   ISO, 

18.3,  231.  235.  242.  247,  262 

Diabase  dikes    160 

Diabase  in   British  Guiana    334 

Diabase,  ])illow  structure 169 

Dickenson.  ,1.  G 123,  131 

Dickson,   W.  .J 152 

Dickson  Creek  Mg.  Co.,  Ltd. 

0])('iating  in  Bui-ke  t]i Ill 

Offi.ers    Ill 

Digby  tcuvnshi]). 

Molvbdenite   in    295 

Dike.  " 

Pegmatite    ■ 279,  289 

Pvroxenite    289 

Dikes,    later     1 77-180 

Dill,  quartz   quarrv    78 

Dillon,   .lohn    " 38 

Dinorwic    170 

Diorite     15^ 

Long  Lake  j;"l'l   mine    159 

Discussion. 

On   Laurent iiiii     240 

On   Timiskaming  series    241 

Disseminated  nickel   ore    263 

Dividends. 

Gold  mining  companies   5 

Silver  mining  companies 5 

1916,   Table  of    16 

Total  paid  as 5 

Dobell.  AV.  M 117 

Dockart  Brick  &  Tile  Works 33 

Dolan,  .lolin    33 

Dolerite. 

India •"•-'\-'^!.| 

Dome    gold    mine    1 1 ,  12,  62 

Ol)erations    -'9 

Dome  Lake  gold   mine    11.   12 

Operations    1"1 

Dome  Mines  Co.,  Ltd 12 

Ollic,  s    99 

Dividends    1«,    99 

Dominion  Concrete  Co 38 

Dominion  Imp.  &  Dev.  Co 46 

Dominion  Mines  and  Quarries,  Ltd.   .  .42,  58 

Silica  <|uarry    91 

Dominion  Natural  Gas  Co.,  Ltd 47 

Operations   of    49 

Dominion  Rand  Mines,  Ltd 58 

Dominion   Reduction   Com|i;iny. 

Customs  mill   of    ' '  ' 

OfHciMs     II-'' 

Flotation    vef 128 

Kef 1S2 
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TACK 

Dniiiiiiioii  Salt   Co.,   Ltd.,  The    5.'! 

noniiiiidii  SowiT   Pi|K>  Co.,  Hil :i;'.,  .'{.5 

Doininiiiii    (Xovii  Scotia)   silver  mini'. 

Opciatcil  liy  Doininioii   Kccliii'tioii  Cn.    11:3 

Ooriiinion  Siij;ar  Cm.,  Ltd 'Mi 

DDiialilsDii     Hios .S.S 

Donalds S H(> 

Dciinildsiiii,  \V.  J 124,  125 

Don   Vallov   Urick   Works    X.X 

Poolittlc,  C.  M 14S 

Dons,  O.  K l:{7 

Dor6  rivi'r. 

Afolvlidcnilo  near 30.T 

Dcirfnian.    A • lO.T 

l)oll;;l;,S,   W.  A 47 

Dovci-  t|i.,  natural  ^as  in    51 

DowMcv  iV;  .Sons,  I.  .1 |{9 

Drainano,  Thunder  Hav  district    227 

Drake  propertv    1S3 

Drift. 

Sand  and  Kr"vel    229 

Stratitied  clay    22!) 

Drunmiond,   K.  ,1 ^^^^ 

Drumniond.  .1.   11 l.'?4 

Driininiond  Fraction  silver  looperty. 
.SVf  frown  Reserve  and 
Korr  Lake  mines. 

Druminoml  silver  mine    21,  ()2 

Di .\ilen     Ki!) 

.Molylidenite,  Gull  lake    275,  297 

Dryilen    f;i.Id    area    l(i.'!-189 

Dryden  Tindier  &  rower  Co I(i4,  l.SS 

Dundjea. 

Xew   Caledonia    .■)24 

Nickel  mine   328 

Duniortierite     205 

Dundonalil  townsliip. 

Xicki'l    in    258 

Dungannon  township. 

Molybdenite  in    29.] 

Dunkin.     See  KlstoneDunkin. 

Dunlap,   David    A 101 

Dunn  Xatural  Gas  Co..  Ltd 47 

Dunstau.  W.  R .TU.  .^Ki 

Dutton   oil   wolls    5.'! 

Duxburv  Xatural  (Jas  Co.,  ltd 47 

Dwvor.  "p.  .1 .'.(V 

Dye.  RoUt.  E. 

X'otes  on   Flotation    127 

Dyer,  W.  S 194 

Eager,  F.  .1 85 

Kaf;le  mountains. 

British   Guiana    .■!.34 

Earle.  E.  P 122 

Earth,  red    .'{IS 

Earths,    rare    .'IK? 

East  X'ecbisli  island. 

Silica    quarry     91 

Ea.stern   Ontario,   miniuf;    in    1.S3-14S 

Eastsidc  Gas  Co.,  Ltd ;'.     47 

Ecouiunic  ijeoloyv. 

Kowkash    .  .  . ." 215-22Ci 

KDl!   I    (S  224)  gold  location   18() 

Edwards,  W.  S 91.  99 

Edy  claim.  Little  Long  lake. 

Gold  on 244 

?:frects  of  war   (> 


i:\tir. 

Elai  t(jn   Salt    \Vorkn  C< 5S 

EMorado. 

Talc  plant  at    54 

Ehloriti",   Limited    ,")4 

Officers    i:t7 

(Jperating  talc  mine   L'{7 

Electric  furnace. 

Molybdenite    treatment 2S3-286 

Electrolytic  reliniuf;  of  nickel    25,26 

Eleilro-Metals.    Limited    S,  .'tO 

Elect roZini'  Company,  Ltd. 

Oflieers    15.1 

Plant  at  Welland   155 

Elevations,   Thumler  Bay  district    ....   231 

Elgin  county,  natural  gas  in 50 

Elliott,  ("has X: 

Elliott,  .lav    9fi 

Elliott  «.   .Sons.  .Jas S.T 

Elliott  Kirklaml  G.dd  Mines,  Ltd. 

Operating  in  Tei-k  tp 95 

Rcf. 5« 

Ellipsoidal   lava 20s 

Elliiisoidal   structure    252 

Ellsworth,  IL  V 16:1 

Elmore  concentrator 280 

Elora  White  Lime  Company 36 

Limo   plant    150 

Operated    by    the   Alabastine   Co.    of 

Paris 150 

Elstone-Dunkin   claims. 

Gold    on 252 

Exploration  of 2.56 

Elstone-Dunkin  Mines  Ltd .58 

Emerald  lake. 

Gold    prospect   near    90 

Enier.son,  Troughton  &  Laidlaw    17 

Empire  Limestone  Co.,   Ltd.,    .....'19,  41.  47 

Officers    1 50 

Sand    .shipments    150 

Empire  Stat(>  Mines,  Ltd 58 

Emi)loyees.   nujnber   of,  1916    2,  3 

English    (  Kenogami)    river    2.32 

Ennis.   R.   .J 105 

Enniskillen-Moorc  oil  wells 53 

Entricken,  F.  W 33 

Eosite  276,  277 

Ejiidioritp. 

British   Guiana    3."4 

Erbium      316 

Ernst,  Irving  L 12  t 

Eskegenaga  lake    191.  195 

Eskers    195,   213 

Esker   ridges    244 

Essex  county. 

Oil  wells  "in    53 

Estate  .Tames  Robertson    .30 

Eujdiemia-Dawn   oil  wells 53 

Eustatite     17!i 

Euxenite. 

Report  on    314-317 

Evans,  Alexander   294 

Evans,  J.  Walter   15(> 

Evaus-Stansfield  furnace 285 

Eveling.   Walter    114 

Evorod,   X'.   .T 106 

Exhibition  of  1851. 

Molybdenite  at    312 

Exeter  Salt  Wcuks.  Ltd .53 

Expansion   lake    2.35 
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Pairhaini.  Wm 9- 

Fairliaiik  estate.  J.  H 47 

Fairlie.  M.  F US 

Fai'-lndi. 

Olirine  diabase  at 245 

Lookout  station  at   2 15 

Kalkenbuiji-   station    "05 

Fallahav  and  Walter    22 

Fallon,  G.  W.  R 

Falls. 

Albert    

Howard.   ]>hoto  of    

Robinson   river    

Farr.  Mrs.  C.  C 

Fasken.   Alex !)!l. 

Fasken,  David   

Fatalities  in  mines 

Fatalities,  mining. 

Analysis  of  eanses   

Classified  liy  asie 

riissified   by   districts    

Classified  by  nationality 

Diagram  of   

Afonths  of  occurrence    

Table  {r'^i"2  names 

Table   of.   1001-16    

Faults,  relation  of  to  ore  body  at  Lonsj 

Lake  gold  mine 

Faulting. 

At  Alexo  mine  

Fecteau.  Joe   

Federal  Securities  Corporations.  Ltd.  .  . 
Feldspar. 

Euxenitc  in    

Exported   to   U.S 

For  wall  and  floor  tiles 

In  Siiutli  Sherbrooke  tp 

Mainly  exported   

Pota.sh   from    

Producers,   1910    

Production,  lOlfi .  . : 

Production,   ir)12-lS)l()    

T'sed  in  pottery  making 

Feldspar  and  Clay  Products.  Ltd 

Feldspar  mining   14ii. 

Employees    in    

Wages    paid 

Feldspar  porphvry  at  Long  Lake,  Thun 

der  Bay  dist 

Feldspar  Quarries,  Ltd 

Grinding  plant  at  Parham    

Feldspars  Limited   4.'!, 

Officers    

Felsite   167, 

Felsito  dike. 

At  Huronia  mine   

At  Kinghorn  station   

Felsite  schist    16S, 

Ferguson,  D.  M 

Fergusonite    

Fcrland.  Arthur   109, 

Fermor,  L.  L. 

On  lateritc ms,  .'.20,  .328,  .•{29,  3.30 

Ferro-molybdcnum 31,  156,  279,  285 

Made  at  Belleville   S,  31,  156 

>r-.,to  ;,t  Orillia    S.  31 

Produced  in  Ontario  (> 


156 

200 
200 
200 

41 
109 
122 

67 

68 
69 
68 
69 
68 
68 
70 
69 

162 

270 

227 

58 

43 

43 

9 

.•!14 

9 

9 

43 

.  42 

4 

43 

58 

141 


2.36 
140 
140 
140 
140 
170 

254 
242 
172 
116 
316 
132 


I'.VQE 

Ferro-silicon. 

Made  at  Welland   8 

Fern'ginous  carbonates,  Kowkasli 203 

Fertilizer    223 

Fields.  Geo.  W 105 

Fillion,  SO 143 

T^iltonu    C.  A 121 

Finkenstaedt.  F.  C 100,  126 

^ii'i'cane,  T.  R 1% 

Finucane,  Thos.  W 120 

■p'ljOiertv  svndicate   205 

Flambeiui  bike 167.  18fl  183 

Di-ibase  dikes  near 177,  178 

Floiler,   Edward    36 

'•lot,>),er.   .Vi'snn   K :..  137 

Fletcher.  Af.  D.  K 1.36 

Fletcher  &  Sons,  J.  H 38 

Flotation  process. 

,\t  McKinley-Darragh  mine   14 

T'ov  Cnbult  silver  ores   14 

For  silver  ores 7 

Unmiiered  bv  litigation 14 

Hardwood  oil  for 14 

Note.f  on.  by  A.  A.  Cole,  R.  E.  Dye, 
F'-ank  Groch   ami    K.   B.   Tho-n- 

hill    127-130 

Pine  oil  for   14 

Flower  station,  iron  pvritcs  at    45 

Flporite   ". 17S.  179 

Fluorspar  or  Fuorite. 

In   demand  by  steel  makers    I'^S 

Prices   for    43 

Producers,   1910    44 

Ref 215 

Uses    of    43 

Fluo7S]iar  mining. 

Employees  in  3 

Operations  near  Madoc 138 

Wages  paid   3 

Fleojspar  production. 

From  1912  to  1916  4 

In    1916    3,   43 

Flvnn.  C.  B 115 

Flvnn,  .Tos.   F 88 

Flynn,  Thos.  J 97.115 

''iold  work  at  Kowkasli 103 

Finlavson,  Duncan   227 

Fish." 

Thunder  Bay  district   232 

Kowkash     

Kowkash  area,  photo  of 198 

Fish  and  game.  Kowkash 199 

Fisherville  Ops  Co.  No.  1 47 

Fogarty,   Michael    145 

Foley  township. 

Molvbdenite  in    295 

Forbes,  .1.  M 108 

Forest 

Fires    157 

Kowkash     197 

I..onguelac-JeIlicoe  area   231 

Forst.  S.  G 124 

Forwell.  .Tos.  K .39 

Foster,  R.  W 140 

Foster,   Ralph    307 

Foster  Cobalt  Mg.  Co.  Ltd. 

Dividends   paid   by    17 

Foster  Potterv  Co.  ". 3fi 
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(•'cisItT   >ihi'i-  mini'    21,  ()2 

l-'owlo,   .1,   (' ):!4 

Kowlp  |ijrito  prospect    Kit 

Fox,  0.   J .!:! 

I'riinccs  mine. 

Molvliilciiilc    :it     :W't 

Viiuik.  !■:.  1) :;.-! 

Kruiik  lake,  pliotu  of    lliri 

rraiik  Mapcs  Ciittoinlcii  Cii..  Ltd .jS 

Krascr,    A.    \V Ili") 

l''rnser,  Clms ."i" 

Knisor,    J 1  ,s!p 

I'rasor,   Afi 211! 

Frofz,  .liicoli   M 41 

Kiid   Bros .'!.'' 

Fronts,  Clms.  A 1  l:'.,  12") 

Froiitciia.'  i-ouiit_v. 

Molyliilciiilo    ill    2S7 

Froiitonac    road     .'!(15 

Frost,   (ioo.    II X', 

Frvor,  Goo.  (; I-Mi 

FiK'lisitp. 

1 11    fiaiitliicr    I p 2.").". 

I'lirl    for   liiiiolMiriiiii};    .".li 

Fuller,  n l.")ii 

Fuller.  F.   F Klii 

I'ullcr,    Geo ;i;'. 

Fuller,   S.   .7 15(1 

I'ulton  Mines,   Ltd 'iS 

I'urber,  P.  N 1  ill! 

Furnace.     Sec  Ele<?tric  furnace. 

lialibro     17!i 

( iabliro   (like    1  T.'i.  ITS 

(iaby,  F.  A I  l!i 

(rafrnoii,  Phillip  22:'. 

r.iilena   1 1'.  I 

At  Cialetfa  mine   "<'■ 

With  niolvbdeuite   2*<ii 

(ialetta  lead  mine  and  smelter Mii 

Concentrator  and   smelter    I.'lii 

Operated    by   ,Tas.    Robertson    Kslale.  \'.'^> 

Ciallagher  Lime  &  Stone  Co.,  Ltil ".il    41 

(lallaher,  Z in.", 

Ctamo  and  Fisli. 

Kowkasli   1  ii:i 

Lonfjuelac-.lellicoe    area     2".2 

(lanicv,  R.   R 2S!i 

(iardincr,    William    .".:; 

(iardner,  A.   (i 10.") 

Garnet    171.  17." 

In  mica  schist    2.'.7 

flarnetifeious    schist     2(17 

Garnierite    ores     :!24 

Garrow  tp. 

Molvbdenite    in    2!l."i 

Gar.^on  nickel  mini' 2".,  2>i 

Operations    S7 

Gas.     f!f(  Natural  gas. 

Gauthier,    G.    II .-,,-, 

'iauthicr   1  p. 

(ioid   in    2")2 

Report   on   by  .\.  G.   Huirous    2."i2 

Gear,  W.   1 1  (i."i 

General  Chemical  Co 71 

General  Electric  Company. 

Owners  of  Lacev  mica   iniiic 141 


Genesee  Mining;  Co.,  Ltd.  PAGE 

Directors     115 

Operalint;  in  Bucke  tp 115 

Gentles,  C.  A 'Jl 

Geology. 

Diyden  gold  area   1(15180 

Koukash   area    2(11-215 

Geological    Manazino     .^18 

Ghfit.s,  Western    .'',20,  321 

Gibson,  Thos.  W. 

Instructions  to   A.  G.  Burrows    227 

Refs 1()3,  .114 

Stsitistical    Review    bv    1-66 

Gilchrist,  Robt.  J " l."??,  1.38 

Gillespie  &  Co.,  G.  II .54,  U5 

Talc  ;;rindin};  plant  at    Madoe 1.17 

Gilinore,   R.   K 128 

(ilacial   stria'    1(55 

(ilaciation. 

Marks  of    229 

Gladstone  t|). 

Copper  prospect  in    W 

Glasser,   E .12S 

Glen    Innes,    X.S.W 27S 

(ilen  Lake  Cobalt  Mines,  Ltd. 

Operating   Foster  mine    110 

Otii.-eis     115 

Kef 21 

Globe  Grajiliite  Mj;.  and  Retining  Co. 

Diamonil   diillinK  bv    145 

Otticers     " 14(i 

Operatliif;  at  Port  Elmsley 175 

Refs ! it,  44 

(inciss. 

At    Loni;    lake    2:!4 

At  McKay  lake 234 

Laurentian    200 

Goad,  Mr 22(1 

Godson   Contracting  Co.,  Ltd .lil 

(iotfe.   Robt.   W 1.11 

Gold,    Maioi    fhas 10!l 

Gold. 

.Vndeison    farm    250 

Boston  Creek   [noperties    92 

Hritish   Guiana    ;\Z:i,  Xi4 

Deviltish    lake    244 

Kastein  Ontario  properties \'Mi 

Klstone-Dunkin  claim 25() 

In    nickel   ore    25,   2() 

Kiiklaud    Lake    properties     95 

La  Mine  d'or  Huronia 255 

Laterite  deposits 319,  :;:?3,  3.34 

Little    Long    lake    244 

Minerals  associated  with    ISO 

Munro    tp 92 

Origin  of,  at  Kowka.sh   215 

Partridge    lake    244 

l'orcui)ine   properties    99 

Skognski   claim   250 

Statistics  of   production    11 

Sturgeon   lake    75 

Tashota     75 

Tile   newer  cain|is    11 

Values   in    samples    244 

Values.    Kowkasli     222 

West  of  .Tellicoo    244 

Wickstead   claim    250 
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UoKl  boaiiug  veius. 

In  Benoit   tp 24S 

In  Kct>W!itin  at  Kuwksisli   201 

Gold  Hullion  Mines,  Lt.l 58 

OoKl  claims,  Kowkasli. 

Description    of    21(> 

(iolil  companies. 

Dividends  paid  l)y   Ki 

Gold,  Kowkasli  area. 

Character  of  deposits   215 

Report  bv  P.  E.  Hopkins lS0-22li 

Value  of  ore   22ti 

Gold,  Lon<;  Lake  mine. 

Description  of.  by  M.  B.  Baker.  .  .157-162 

Gold  mines,  jirodiicinj; 12 

Gold  niinin-c  in   1911!    11 

Kmplovees  in   2 

Wages  paid    2 

Gold,  native. 

In  Dryden  area   180 

Gold  ore,  Kowkasli. 

Photomicrograph    ot'    219 

Vahie  of    2It!-222 

(iold   production    10 

From  1912  to  191(> 4 

lu    1916    2.    11 

Increase  in   1 

Total     5 

World    10 

Gold   Pyramid   Mg.   Co 94 

Gold  Rock ISS 

Golden  Rose  Mg.  Co.,  Ltd. 

Operating  gold  prospect    90 

Golden  Fleece  gold  mine    l."!*! 

Goldfields. 

British  (iuiuna   333,  334 

Good  Luck  mine   165,  182,  183 

Goodale,    Kmorson    39 

Gooderham,  Geo.   H 153 

Goodfish  Gold  Mines.  Ltd. 

Operating  in  Morrissettr  tji 05 

Goodwin,  W.  L 309 

Goodwin    tp 19.'! 

Gordon  &  Bruce   42 

Gordon  Granite  Co..  D.  .? 42 

Gorsliiie,   Ralpli    H 115 

Gosselin   GoM    Mg.   Co 91 

Ciondreau. 

Pvrite  mine  at 8s 

Gouid,   Francis  E 39 

Gould  tp. 

Cojipcr    dr'posit    22,    2> 

Copper    Syndicate     22 

Govenlock,  .T.  M 33 

Gowganda. 

Mining  divi.sion    55,  57 

Silver    output     13 

Graham,  E 1 26 

Graham  tp. 

Molybdenite    irj     297 

Granite. 

McKay    lake    234. 

Long   lake    234 

Wintering  lake    2.34 
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Granite — Conliminl. 

Refs 209.  2111 

Value    proiluction,    1916    40 

(Jranite  and  trap  quarries   42 

Granite.  Cruslieil  and  Dimension,  Ltd..     42 

Granite   lake    187 

Granitic  limestone  contact. 

Molybdenite  deposits  near.. 275.  278,  279 

Grant,'  G.  P 143,  144,  282,  285 

Grant,    .lohn     147 

Grant  &  Son,  .Ino 42 

Graphic   granite    315 

(iraphite. 

Black  Donald  niiiie 

Globe  Graphite  Co 

Mining 145, 

Production,  1916 : 

Production.  1912   1o  1916    

Uses    of     

Graphite  industry. 

Employees  in    

Wages   [laid    

Graiihitc  mining 145, 

Graphite   schist    

Grasselli  Chemical  Co 45, 

Gravel.     Scr  Sand  and   gi-avel. 

Great  Britain,  clay   320, 

Greece,   nickel    ores    

Green,   Richard   T 

Greenland     

Greenstone. 

In    Benoit    tp 

In  Gaulliier  tp 

In  Longuelac-.lellicoe  area   

(iienville    series     

Orevwacke. 

O'xaline    lake    233 

Ref 158 

Griffith  tj). 

Molybdenite   in    297 

Spain    mine    280 

Grills.  .1.  .1 116 

Grimes,   Chas 1 5.") 

Groch,  Frank. 

Notes  on   tiotatioii .  .  .   127 

Groch  Centrifugal  Flotation,  Ltd.   .  .  . .     58 
Guanacere,   Mexico. 

Achrematite    277 

Guess,  Prof.  G.  .\ 25,  2(i 

Guest,  Mrs.  ^Myva    3.0 

Guianas. 

Lateritc     318 

(Juinea. 

Latcrilc     318,323 

(iull  lake   163, 

Laurentiaii     near     

Molybdenite    275, 

(iull   river. 

Mc.lyli.lciiite  iiciii    298,  299,  302 

(iypsuni. 

Deposits,  .lames  I'.ay  slope 45 

Mining    report     154 

Proiluction,   1916    3.   44 

(Jypsuni   industry. 

Kniployecs  in  ami  wages  paid 3 
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IIP  3U3,  gold  location   188 

1I!S    14,  gold  location.     •'<('<    Ko^jniiii. 

IIW    14.!,    (fold    Idiatioii    181) 

IIW   54l>,   t,'old   location    183 

llaanvl  KiiKcne   282 

Hamilton  LuhiIkt  &  Coal  Co.,  Ltd.,  The.     5i) 

llaenlM'licil,  Dr.  C.  W 137 

llagor.   Ham    47 

Hagcrsville  Contracting  Co.,   Ltd 41 

Stone    quarry    lijfl 

Hagcrsville  Crushed  Stone  Co.,  Ltd.   .  .     41 

Haig,  J.  A 137 

Itaig,  Sir  Douglas    137 

Itaines,  VT.   D 124 

Haines,  Jr.,  Rolit  H 124 

Haines,  Wm.  .T 124 

Hairc,   B.   S 150 

Haire,  B.  E lo4 

Jliildimand  eo. 

Natural   gas   in     49 

Haley   station    310 

Haliliurton  co. 

M(dvlidcnitc    in    287 

Hall,   A.   E 88 

Hall,   O S3 

Hall,   S.   W 43 

Hiillatt,    n .34 

Hanibly.  W.  J 78 

Hamilton,  F.   H 10(! 

Hamilton. 

CoriKiration  of   41 

Scwor  pipe  works  at    3:) 

Hamilton    &    Toronto    Spwcr    Pipe    Co., 

Ltd 35 

Hamilton  Gas  «.-  Oil  Co..  Ltd 47 

Hamilton  Pressed  Rrick  Co.,  Ltd 34 

Hamilton   Sand   and   Gravel  Co.,  Ltil...      39 

Hamley,  R.  H 34 

Hammond,   F.   A 106 

Haney,  M.   J 147 

Hanover  Portland  Cement  Co..  Ltd..  Tlie     37 

Hansen,  IL  C 39 

Haflson,    Edwin     117 

llarcourt  tp. 

Molylidenite  in    29< 

Har;;rave  Silver  Mines.  Ltd 21 

Otlicers    115 

Operating  in  Coleman   tp 115 

Harkne.'is.  J.  G 132.   133 

llarland   Dev.  and   Jlininf;  Co..  Ltd 58 

Harnwell,  A.  N 147 

Harper  &  Sons   38 

Harrison,  J.  B. 

British  Guiana    333 

Hart,    J.    B 148 

Harvey  Limited,  E 3(i 

Harvie,  Bobt 192 

Hasselbring.   A Id 

Hastings  co. 

Molybdenite    in     287 

Hastings  Quarry  Co. 

Granite  quarry  in  Hungerford  tp....   147 

Haston,  John  150 

Hateh,   Wm 107 

Haultain,  Prof.  H.  E.  T 140 

Hav  &  Son,  J.  C 3« 


Haydcn  Gold  Mines,  Ltd. 

Operations   in   Ogden   tp 101 

Haynes,   Elwood    28 

Heck,  Geo 1.39 

Heck  and  Drummond. 

Lead  prospect    139 

Helen  iron  mine   8,  29 

Production,   P.tKi    29 

Rcf 1.54 

Helka,   Fred 47 

Hecks<her,    August    122 

Height  of  land  claim,  Kowkash 222 

Height  of  land.  Thunder  Bay  dist 227 

Hematite. 

Helen  mine    75 

In   iron   formation    2.39 

Hendee  Natural  Gas  Co 47 

Henderson  &  Angus 34 

Henderson  Farmers'  Lime  Co 41 

Henderson  talc  mine 54 

Openited  by  Cross  &  Wellington....   137 

Henderson    tp 193 

Hendrickson  claim   (K.K.  15)    221 

Hepworth  Silica  Pressed  Brick  Co.,  Ltd.     34 

Herbert,   Dennis    109 

Heron  Bay,  analcite  at   246 

Hewitson,' J.  F 74 

Hibbert,   E 87 

Higgins,  D.  J 154 

Higgins,    Henry    114 

Higginson  &  Stevens   36 

High  speed  steel   283 

Hill.   Aaron    34 

Hill,  A.  W 34 

Hill.  C.  E 151 

Hill,  Jas.  .T 106 

Hill   Brick  Co 34 

Himalayas    322 

Hind,  A.  B 108 

Hinde    Bros 34 

Hiscock  &  Sons  34 

Hitch,  Mrs.  Susan 34 

Hiteh,  Thos .3-: 

Hobson,  Bobt 155 

Hodg.son  Bros.  Chemical  Co.,  Ltd 5n 

Hohl  &  Sons,  Geo 34 

Hoidge  &  Sons,  Ltd 5S 

Holden,  John  B 101 

Holden  gold  claims. 

West  Shining  Tree  lake   90 

Holdcrer,  G.  B 74 

Holland.  T.  H. 

On  lateritc  321 .  322 

Holland  &  Son,  William 34 

Hollandia  lead   mine    30 

Hollands-Hurst,   H lit 

Hollinger  Consolidated  Gold  Mines,  Ltd. 

Dividends     16,  102 

Officers    101 

Ore   reserves    102 

Bef  s 12.     58 

HoUinger  gold  mine. 

Operations    101 

Photos  of   100 

Befs 11.  12.  62 

Holmes.   A.    S 127 
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lluliiii's  (Jas  Co.,  Ltd. I" 

Holmsto.1.  A.  W U: 

Koltoii.  F.  0 .'U 

Holtoii.  R.  .1 .U 

Hmiio  Xiituial  Gas  Co t7 

Hooppr,   Wm 11- 

HooiH'r  foiiooiitrator    2S(I 

Hoovci.  D.  K t: 

Hoover,  D.  K.,  A.   K..  ami   Mi'iiiki    ....  17 

Hoover,  JaiiU'.-;  K 17 

lln|)kiiis,  A.  Y M-2 

Hopkins.  P.  E 12,  1!>5.  239,  2S9,  312 

Report   liy,  on  Kowkash  sold  area.. ll>0-22(i 

Hopkins  and  (iieenland    27.'I 

Hornlilpnde   schist     1 74 

At  LoHff  lake.  Thunder   Uav   disl 2:'.2 

Hornsl)v,  J.  T .'iS 

Horseroft,  T 32,  299,  301 

Horseroft    mine    300 

Hotehkiii.  M.  W 9.5 

HouKh,  .7.  A .") 

Hoii;;liton   tp.,   natural  gas   in    "id 

Howard  falls.  Kn\vk:ish  river.  .  .191,  lii.:.  19-1 

G(dd    at     191 

Photo  of   200 

Howland  nickel  mine 2S 

Ojierations    S" 

Hewlett  it  Sons,  Fred :U 

Hov.  William  ,T 3S 

HE  lO.j,  or  Ourrie  silver  mine 21 

Hudson   Bay   Company    229 

Hudson  Ba.v  Mining  Co.,  T.td 21 

Hudson  Pay  Mines,  Ltd. 

Development     1  Ki 

Directors     1 1  (i 

Dividends  \in\(\  In    17 

Hudson  Pay  silver  mine 21,  Ii1 

Hudson  Copper  Co..  Ltd oS 

Hull  gold  claim   (KK  92^    217,220,221 

Hume   station,   niolylidenite   at    295 

Hundxilt  l)ay.   L.   Xipigon    193 

Humliug  Point,  St.  Joseph  islaml. 

Trap  rock  (piarry   91 

Humus    Product   Co.,   Ltd .'JS 

Hungerford,   Harry    1 3S 

Ifungerford  Syndicate. 

Operating  fliiorite  deposit,  Maduc  i  p.  ]'M< 

Hunn,  .Tos.  S 12li 

Hunt    iiropertv 291 

Hunter,   A.   W 94 

Hunti-r,    Samuel    2S.'i 

Huntington  tp. 

Fluorspar  and  feldspar  mining 13K 

Hurll.urt,  Geo 140 

Huronian    rocks     191 

Hussey,  .1.  P 70 

frutchison,   D 1 S9 

Hutchison,   F.   L 11  <! 

Hutchison,  R.  H 227 

Ifutchiscm    lake. 

Gold  in  qnartz  and  schi.sl    244 

Hyliinette  process,  nickel   refining    ....  2'> 

Hyde  ic  Snively    47 

Hydraulic  power,   importance  of    0 

Hvdroxide  of  cobalt 7 


V.W.F. 
llydro-KU'clric  Power  Commission. 

Sand  and  gravel  pit   in  Caledon  ip...  149 

Hyiidnum,  .Tno 3S 

Idaho. 

Powellite     277 

Idaho  Springs    27S 

llsenninnite    27(i,  277 

Ignace,   molvlidenite   at    299 

Her  Concrete  Tile  Co 3S 

Imjierial   Forgings.   Ltil .30 

Imperial  Institute. 

Rauxite    332 

Ku.xenite     314 

Im])erial    Miinilions    Pci:nd     30,31 

India. 

Lateril.'    :'.1S.   :;20,  321 

iTidian     Lake    Li'ad    Mining    Co.,    Ltd., 

The     59 

Operating  Frontenac  mine 139,  15(1 

Indian   Reserve  oil  wells   53, 

fiiglis,  .lolni   C 150 

Inspiration  Gold  Mines,  Ltd 58 

Inteniaticinal  Cop]ier,  ].,td 5S 

Operating    Mt.    .\etna    mine    8S 

International    Metal    Co 59 

Internsitional   Mulylidenuni   Co. 

Concentratiii    at    Renfrew    141 

Officers     144 

Refs :'.l,  2S4,  2Sr),  292,  310 

Working    Moian    and    O'Piien    mines  143 

International  Nickel  Co.,  Ltd S 

International   Nickel  Co.  of  Canaila. 

Refinciy  at  Port  Colborne 23 

Interprovincial    Brick    Co.    of    Canada, 

Ltd 34 

Intrusive  rocks,  (Jauthiei   tp 254 

Iridium  in  nickel   ore   25 

Irish,    Mark    153 

Iron   formation. 

Character   of,   DryiU'n   gold    area    ....  174 
Description    of.    Little    Long    lake,   1)V 

C(denuni     239 

(iauthier    tp 2i32 

Kowkash  gidd  ar<'a.l94,  205,  206,  222,223 

Little  Lcmg  lake   233 

Long  lake   2.32 

Refs 191!.   20:',.  207,  20.S 

Upper    Devilti.-h    lake    2.39 

Inui   imlustiy. 

Effects  of  war  cjri    6 

Iron  mining. 

Kmidoyees    in     " 

Wages  paid    2 

Irini  ores. 

Borneo     329 

Cul.a     329 

K.Nported.    I91<i    2 

Helen  mine   75 

Imports  from  U.  S 29 

Lake    Supei  ior     31S 

Lateritic 329 

Magpie  mine    7fi 

Ontario  product  smelted,   1910 29 

Ontario  ).roduct  smelted,  1912  to   19Hi  ,30 

ProdnrlicM.    1910     ;.: 29 
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I  Kill    nil's — ('oiitiiiiicil. 

Pi(i(lu(liiin,   litlL'  to   lltllj   4 

Tolnl    [iniilurtion   (if    •"> 

U.  S.  pniiliiit   sniclt.'cl.    lOl-J  tn    linii.      M) 
West   of   I-ilt1i'   Loiin   lakr    Jto 

I  mil   p.vi'iti's. 

Kiistc'in   Ontiiiid    K!l.  l-i-) 

(toiiilri'iiii  mini'   15 

I'roihii'i'is  mill   pioducfioii,   llMli    .....'!,  45 
I'liiiliii'rii.ii.   1!>1L'  to  liMli   4.  45 

Ri'fs i.'i.  Hi  I.  -':;.•!,  •2-zrt.  226 

Rr|Mirt,-  on    iniiu's    "4 

Siilpliiiiir    ;iriil    form    '■' 

lion    pviitrs   inillisli.v. 

Klfi'i'ls  of  w:ir  on    li 

Kmplovri's  in    ■'> 

\V!i;;i's    paiil     "• 

Inviii  Ksliito.  .las :'.4 

Ixioii    Mill.  -.  1,1.1 .')>': 


I'Umiiii,    11.    K 

■'kpiiic  station    

rkson.   A.    \V 

I'k.son,   I).    I 

fk.son.  I".  A 

nil's   lia.v   slope,  yvpsnin   on 

mii'son,  .1.  .M 

mii'son,   H.   .\ 

mii'soii    niolyliili'iiiti'   mini'    . 

mii'son    Linii'   Co 

n.'s,    \V.    I! 

nliiu'.  .^ 


I'iaims 


.hi 
.lii 
.ra 
.ra 
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.la 
.la 
.la 
.fa 
.fa 
.lii 
.hi 

•li^'l''''-    

.lasiu'isoii,    II. 

.ravins,  I).  A.  . 
.lo'tVi'iy.  \v.  ir. 
.li'lVcrson    niinin 

.ll'llil-OO. 

Altiitc    poipliyrv    west    of 

(Jold  in  tpiaitz  veins   .... 

Station   on   Can.    Xor.   Rv 

.lonkins,   Cliailes    '. 

.rprvis  &  Son,  .Tolm   

.roai'Iiinisthal. 

.\rolyl„lniane     

I'aleiaili'      

.lohn.soii.    11.    I 

.rolinsoii,    .lames    

.rohiisoii  rrcek 

I'lioto    of     

.lolmston,    .\llieil    W 

.lolniston,  K.  F.  H 

.lolmston,  .los 

.rohiiston.    R.    A.    A 

Jonos,   K.   H 
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.loni'S,  Tlios.  R. 
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K  (i.'io,   ;;olil   loi'ation    (Ro^non') 1S4 

K  lUl,  trolil    loi'ation    (AS    l.'i)    ISO,  1S4 

24   M 


PACK 

K  111  t,  Kolil  loialion    I  75,  187 

K  Ii45,  Kolil  liiealioii    (AS    12  I    Is4,  1H7 

K    (i4(i,   (jolil    loi-atioii    184 

K  (i(i5,  (jolil   loi'ation    1H<> 

K    (i7.'tt>75,    yolil    loi'ations    1H4 

K    l>77t)H(i,    j-iilil    locations    1S4 

Kaiir,  .lolui  'M 

Kat'ilinn,  C.   D fill 

Karnes 105,  2i:! 

Kamiskotia  M^.  Co.,  Ltil 5K 

Kaolin .■?2n 

Kapikotiiiinwa    river    li»7 

Kai  !■  &   Rose    ns 

ICatairti. 

Xpw  Cali'ilonia    .''i24 

Mine    .•!2(i 

Kawaslikafiaiua  (  Kiiwkasli )   river.  ..  IStl,  197 

Keari|e_v,   E,   W 9li 

Kee,  H.  S IKi 

Keowatiii. 

Mamleil.   plioto  of    16S 

Drvileii   yiilil  area    Itjti,  175 

K'o'wkasli    201,  20!i 

Kefs 2(11.  284,  248,  2.52,  200 

Seilimenls   in    Di.vilen   ;;olil   area  ..  1-72,  17.1 
Keewatin-Lanientian    I'oiitai't     171 


Kella 


111 


Kelso,  Alex. 

Xii'kel    iliseoverv    liy    2.5s 

ICemii,  .1.   F. 

On    lati'iite .Ilii 

Kempster,    K 1.S7 

Kenni'ily,  .loliii    \ii:', 

Kenneily.   K.  C 41 

Kenneily,    T.    (i 15:i 

Keiio^ami    river     l!i|,  l!i7 

SIralitii'il   day  ailing    22!i 

Kenalieek     ronsoliilatoil     .'silver     Mini  >, 
Uil. 

Operations   in    .\nl.l    Ip IHfl 

Kenora  ilist. 

(iiilil     in     l(i." 

.Xrolyliilenite    in    287 

Kenora   Miiiiii};    Division    55,   57 

Kent.  AV 7(i 

Kent  Uios 142,  14:! 

Mii'a  miniii;;   in   Heilford  ami  Hurj;e.ss 

tps ]42 

Kent    Bios,   ami   .1.   M.  Stoness    4ii 

Kent  eo. 

N'ew   ;;as    wells   iliille.l    in    5.'! 

Oil  wells  in 5.! 

Keiiyiiii   Copper   Minos,  Ltil 5s 

Operating    Massev  mine    SS 

Kerr,   Chas .' ;!  I 

Kerr  Lake   Mining  Co.,  Ltil 21 

Diviilemls  paid   li.v    ]('> 

Ortii-ers  ami  luililiiiys  of    llii 

Keir   hake  silver  mine    1.'!.   21,  (i2 

Developnieiit     1  lii 

Operations    1  Hi 

Kettle  lakes. 

N'oith   of   Hanktielil   station 244 

Keweenawan    201,    212.   2:>4,  2(i2 

Keweenawan  ilikes    160 

Kiilil,   W.   R 204 


350 


Bureau  of  Mines 


No.  4 


PAGE 

Kilgour.  D.  G :<S 

Killaruey. 

Quartz  quarry  near 91 

Kinizel  &  Son,  ,Tas 3S 

Kindv  &  Sons,  D 48 

Kindv  Gas  Co..  Ltd 48 

King-Dodds,   E.    W 1S>1 

Discovery    133 

Mininjr  claim 195,  216 

King  island,  Tasmania. 

Molybdenite    at     279 

King's  Gate,  N.S.W. 

Molybdenite  at    27S 

King  Edward  silver  property. 

Operated  by  National   121 

Kinghorn. 

Felsitc  dikes  at    242 

Gold  in  quartz  at   244 

King   Midas,   Ltd 58 

Kingston,   Corporation   of    41 

Kinfston  Feldspar  &  Mg.  Co.,  Ltd 43 

Sale  to  Feldspars,  Ltd 140 

Kingston  Sand  and  Gravel  Co 39 

Kingston  Smelting  Co.,  Ltd 5S 

Lead  mine  at  Perth  Road   156 

Lead  smelter  at  Kingston   30,  156 

Oifieers    156 

Kipper,  Mr 220 

Kirbv,  A.  G 132 

Kirk  Crold  Mines  Co..  Ltd 58 

Kirkcgaard,    P 135,188 

Kirkland  lake. 

Gold  production  from   10 

Mining  Inspector's  report 95 

Molybdenite  at    299 

Kirkland  Lake  Gold  Mines,  Ltd. 

Property  operated  by  Beaver  Consoli- 
dated Mines,  Limited    90 

Kirkland  Lake  and  Swastika  areas,  ref.  252 

Kirkpatrick,   M 95 

Kirkpatrick,  S.  F 155 

Kittinger  Gas  Co.,  Ltd 48,  5S 

Knapp  claim,  Kowka.sli   215 

Knapp-Hendrickson    claim,    Kmvkasli . .  222 
Knight,  Cvril  W. 

Refs.   .." 191,  260 

Report  on  euxenite    314 

Knightite    278 

Knox,  .T.  A 90 

Jvnowwell  Mg.   Co. 

Wasapika  gold  claims   90 

Koebcl,  .Joseph  Z 34 

Koechlinite     276,  277 

Kohler  &  Aikcns 48 

Kowkash  gold  area. 

Canoe  routes  in 197 

Geology  similar  to  other  areas   226 

Methods  of  field  work  in   193 

Report  by  P.  E.  Hopkins   190-226 

Topography    195-197 

Kowkash  mining  division. 

Established   in   1916    55 

Limits  of   55 

Recorder's  report   57 

Refs 190,  193 

Kowkash  (Kawashkagama)  river 191 


r.\0K 

Kowkash  station 191,  192 

Photo  of  192 

Kraft,  H.  N 141,  142 

Kring,   >7ohn    R 305 

Kru.«e  Bros 34 

Kuhn,  Henry  ,T 34 

Kunkar   .  .  . '. 322 

La  Belle  Kirkland  Mines,  Ltd 96 

La  Mine  d'or  Ihironia. 

Examined  by  A.  Pare 256 

Geology  of  gold  deposit   255 

Mining  at    98,  255 

Ref 252 

Stiunp    mill    at    256 

La  Mine  d'or  lluronia,  Ltd. 

Operations  in  ifcVittic  tp 99 

La  Rose  Consolidated  Mines  Co. 

Officers    117 

Option  on  Kirkland  lake  property   . .  117 

La  Rose  Mines,  Ltd ' 21 

Dividends  paid  by 16 

La  Rose  silver  mine. 

Development    117 

Production    117 

Refs 13,  21,  62 

Lac  Seul. 

Molybdenite   near     302 

Lacey  mica  mine,  Sydenham. 

Owned  by  General  Electric  Co 141 

Operated  bv  Loughborough  Mg.  Co..  142 

Lacroix,  A,   .' 316,  323 

Lafavette  formation    322 

Laidiaw,  E.  C.  P 124 

Lake  Nipigon. 

Gold   northwest  of    190 

Molybdenite  near 312 

Lake  Ojibway. 

Evidence  of,  at  Long  lake   242 

Lake  Shore  Mines,  Ltd 96 

Lake   St.   .Tohn 316 

Lake  Ste.  Marie  claim 224 
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Moose  Monntain   iron   mine    89 

Moore,   ('has 132 

Moor<-,  1).  (J 3S 

Moore,   V..  S 192.   195,  205,  214.  222 

Moore,    V.  C 1.32 

Moure,   .las 37 

Moore  &   Rick<M    48 

Moose  Mountain  iron  mine 8 

Moote.   Afelick   &  Lvnhurner    48 

Moraines     ". 195.  213 

Movenosite   (nickel  liloom). 

At  Alexo  nickel  mine   258 

Morgan.  Mark  R 55.  19:;,  194 

Xfovfjan,  J.  W 55 

Morin  molybdenite  mine 292,  293 

Morley,    Walker    34 

Morrison,    Neil    95 

Morrison,  J.  W 96,  97 

Morrow,  Jame.«  A 314 

Morion.  V.  11 137 

Moiilton  tp..  natural  gas  in   19,  51 

Mount   Aetna  copper  mine SS 

Mountain  Grove    309 

Mount  St.  Patrick,  molvbdenite  plant..      31 

Mt.    Stronach     '. 279 

Mud  lake,  oranite  on   240 


v.\m: 
.Mud  Turtle  lake. 

.MolvlMlenite  at    29S,  299 

Mumliird.  W.  .1 85 

Munger,  A.   M 1  >5 

Munro  tp. 

(iold  mining  iji   92.  94 

(rolil    production   of    10 

Munsell  &.  Co..  Kugi'ne 143 

-Nrurdock,   .la.s.    Y 106 

Murray,   Alex 298,  299 

Murray,  J.  C 292 

Murray.  J.  L 144 

Murray  l>ay   316 

Murray  Moj;ridge  Mining  Co..  Ltd.   ...      58 

Murray  nick<'l  mine 87 

Muskej;     229 

Muskoka  di.strict. 

Molybdenite  in    287,  305 

Nagaganii    river    .  .  . 191 

Nanticoke   Natural   (ias  Cn.,   Llil 4>* 

Napanee   Hrick   &   Tile  Co..    Ltd .".4 

Nassagawaya  tj). 

Shale  (piarry    in    148 

National   Fire   Proofing  Co.  of  Canada, 

Ltd .34 

National  Oas  Co..   Ltd 48 

Xatimial  (iraphite  Co.,  Ltd 44 

Mcdvbdenite    mine    307 

Officers      146 

Operating  in   Montoaglo  tp 146 

National    Mines,   Ltd 58 

Flotation    jilant     128 

Officers      121 

Operating  King  Edwaril  property  .  .  121 
National  Portland  Cement  Co.,  Lt<i.  ..  37 
.National   Transcontinental   Ry. 

('(unpletion    of     190 

Nat  ive    bismuth    222 

Native  copper   215,  220,  222 

.Natural  gas    46 

Rlackheatli    licl.l    49 

Compared    with    i-oal     51 

Distributing  companies    50 

In   Dereham   t|i 51 

In    Dover   Ip 51 

In    Moiilton    Ip 51 

In    Riileigli    tp 52 

In    Koniiiey    t|i .52 

111    Tilbury   K 52 

In    Tilliuiv    Ip 51 

In    Tri'iilon    furmation    51 

Number   of    |)roducing   wells    46 

Operations,  Doni.  Nat.  Gas  Co 49 

Pipe   line   companies    50 

Producers.    1916    47 

Production.    191li 41") 

Selkirk    field     49 

Simcoe  field    49 

Statistics.    1916     46 

Tax  on    61 

Value  of.  for   fuel    46 

Vienna  field   50 

Wells  drilled.  1916 49 

Wells  drilled  in  Kent  co 51 

Natural  gas  industry. 

Details  of '. .50 
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aturul  jjas  imlustiy — ('<>/i/iiiii<  i/. 

F.niplovcos  in ■'■ 

Wages  |iai(I    ■"■ 

iitural  s"*  inoiUu'ticiii. 

From  V.tVl  to  liUli -1 

In  lOli!     _:• 

In  Elfjiii  CO 'iO 

In    Kent   co 50 

In  Lainliton  i-o 50 

In   Wi-lhuuMlaUlimand   area    50 

iitural  gas  tax   CS 

siUfiliton    station,    C.P.Ry 157 

ear,  A.  K..  oil  and  gas  inspector. 

Extract  from  re|iort  of 5] 

■ault.  P.  r 144 

eave,  F.  H 149 

eelands,  E.  V liH,  195,  227 

■illy,  Halmev    124.^25 

'plieline  syeiiile. 

Bauxite   from    :'.32 

■shitt,  E.  W 117 

et  lake. 

Molylidenile     "OS 

evada. 

Wulfeiiite     27C. 

ew .   Edward    r.4 

vK  Caledonia. 

(Teologieal  niaji   325 

Xickel   ores    .'.IS.  .'522,  324 

ew  Mexico. 

Wulfenite     27(5 

e«-  South  Wales. 

Molybdenite     27-^ 

ewray  Mines,  Limited. 

Operations    105 

ezali  station    247 

iagara   Natural  Gas  &  Fuel   Co..  Ltrl.  4S 

iagara  Saml  Cor]ioralion   .'>9 

ieholls,  .].  C 7f.,  SO 

ieliols  Chemical  Co.,  Ltd. 

Chemical   plant  at   Sulphide   134 

low  accident  record   134 

Operations  at  pyrite  mine    134 

Pyrite   produce??    74 

Kefs 9.45.  22.". 

icholson,   F.   A 15.^ 

iekel,  Chas.   M. 124 

ickel. 

.\t  Alexo  mine 157 

In   Dundonald    tp 25S 

In   iron    ores    ; 329 

In   McCart   tp 271 

Madagascar     * 324 

New  Caledonia   :'.1S,  319,  322,  .324 

analyses    327 

Ref.   .■ 22 

Total  production  of 5 

ickel  and  Cobalt  compounds. 

Total  production  of 5 

ickel   Commission,   Royal   Ontario....  24 

ickel   compounds,    191fi    2 

ickel-copper  piroducers    28 

ii-kel-copper  matte. 

Production,  1912  to  1911!   27 

ickel-coppor  mining. 

.Statistics.   1912  to  191(;    27 


Nickel-<'op|ier-steel. 

Company  for  manufailure  of S 

Nickel  industry. 

Coke  consumption,  1911'  In   liUil    ....  27 

Effects  of  war  on    (> 

Employees,  1912  to  19111   27 

Evolution  in 7,  S 

Wages  paid   2,27 

Wood  consumption,   1912  to  191(1....  27 

Nickel,  metallic. 

Bounty   paid   on    19 

Output,  191G   2 

Shipments,   191<i    15 

Nickel  mining. 

Employees    in    2 

Wages  paid    2 

Nickel  ore. 

l)i>semiMa1i'd    265 

.Massive     265 

Product  11.11,    191(1     23 

Rai.seil,    1912    to    liHii    27 

Smelted,   191(1    23 

Smelted,  1912  to  191(1   27 

Nickel    oxide     7 

Bounty   on    IS 

Production,    191(1    2 

Shipments,   191(1    15 

Table  of  bounties   paid    19 

Nickel   |>roductiiiii. 

Oiagiam,  1SS7  lo    191(1    27 

From   Cobalt    ores    23 

From  1912  to  191(1 4,  27 

Increase  in   ] 

In    191(1    2,22 

Value,  1912  to  191(1   27 

ickel  refinery. 

B.  A.  N.  Cori>iiiiitiuii    S 

Int.    Niekel    Co S 

ickel  refining. 

(iuess   process    25 

In  Ontario   25 

ickel    sulphate    7 

Shipments,    191(1     15 

,^22 

.'. 316 


N 


N 


Nilgi 

Niobic   oxide    

Nijiigon   Forest  Reserve. 

East    boundary  of    

Refs ' Hi:;,   194,   19(1, 

Nipigon    lake    

.\il)issiiig  ilistrii'l. 

Molybdenite   in    

Nijiissing  Mines  Company. 

Holding  comjiany   

Nipissing   Mining  Co.,  Ltd 

Dividends    16 

Officers    

Stock  held  by  Nipissing  Mines  Cu.   .  . 
-Vipissing  silver  mine. 

Development    

Flotation    

Producti(ni    

Befs i:i,2 

Non-metallic  industries. 

Progress  in    

Non-metallic   production 

Decieases  in    

Increases    in     


227 
197 
240 

287 

122 
21 
122 
122 
122 

122 

128 

122 

1,62 


iyi7 
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p.u;i: 

Nil.   -    iiiikil    iniiio    -" 

Wi.ik   ill    '*^ 

Nurf.ilk    •■... 

Niitiiiiil    yi.>   in    '!'.•"•" 

Nurit..    17SI 

Noriti-   dik.'    l"** 

North  Hii.v   "•!- 

Nortli   Ciiyu;;:!    I  p. 

Niitiiiiii    j;;i>    ill     '!' 

Niirtli  rnisliv   t|i. 

M.ilyli.lfiiiii>   ill    -"^ 

Niiilliriii  ('ii>liiiii>  ('iiiic('ii1r;iliiis.  l.ld. 

Klnluliiiii    iiliiiil    1-'^ 

Utli.ns    l^i 

OlH'iiitidiis,    JiUli     1-" 

Niirtliorn  Oiitiuiii  l-if;lil   v^    ruwfi   Cu, 

Tran.-missidii  line  tii   Kiikl-.iinl   l;ik<-..  H.'i 

NiirlluMii    I'yiilos  Co.,   Llil I") 

N'orlluMii    I'viitcs  Mini'    "I 

Northern   l^ucin    luiiio    '"*!' 

Nortli  Shore  Osis  Co.,  Jjil l^ 

N.  .iliore  L.  Huron,  f0|)|iei   (in    -- 

Xorth  Tlioiniisiin,  t;ol(l  iiiiiii'. 

Sec  ]'oriMi|iiiie  V.N.T. 

Nortli  Thiinii.soii  (iohl   Mini>.   l.t.l..  "lie  .'iH 

Nortli   Vietoii:i    Ne:ul   Mine.-,   M.I .")N 

Nortliwestern   (l:is  Co..   Mil 1^ 

Niirhiii.l     •■'•<l- 

Nortoii,   .Msev    '■•■i 

Norwity,  ouxenile   in    •■!1(! 

Nolz,  U.  0 1?.(1 

Nutky,  N.  .1 l"'l 

Oakes,  Hairv   ii(i,  !IT 

O'Brien,  M.'.l Ul.  .'.2,  l:.'.-.,  l-JT,  I.').") 

O  'Brien  .■silver  mine. 

Uoveloi.mont    12:; 

Refs ^■^^.  -1.  <il 

O'Brion's-Gropnfield   Co. 

Molvbilenite  mine   "ill 

O'Coiuiell,  C.  A !I7 

O'Conmir,  Dan    l')7.  270 

()  'Connor.  Joliii   T 45 

(Well  &  Sims,  Wni :U 

Offer,  \Vm.  C -^2,  .•i09 

Ogilvie,  Shirley   95, 117 

Of;istiih  .Mining;   Syndieate.    Lid ."i!' 

Oil.     .SV(   Petroknmi. 

Oil  SprinfiS  Oil  &  Gas  Cu..  Ltd 4.s 

Oil  Springs  oil  wells 5;i 

Oil  Springs  Tile  &  Cement  Co 38 

Ojaipce   SiliiaFeldspar   Minos    4"i 

Olden   tp. 

Molybdenite   in    "OH 

Old  lake   (pleistoeene  1   deposits. 

Little  Long  lake   244 

Sand  lake  244 

U|iper  Stuifjeon  river   244 

01if;in-lase  in  quartzite    159 

Oliver,    D.    G 130 

Oliver-Ro^;er.-    Stone    Co..    Ltd 41 

Oilman    Bros 39 

OmI.aliika  river 191,  195,   190,  197 

Ondialiika  station    197 

Onaman  iron  ran^e.  .  liHl,  192,  204,  222.  223 

Analvsps   of   ore    223 


Md.    .. 


( >nanian    i  ner    

I  lull  tiiiiiiatioii  near  . 

I'liotii  of 

Oneida     Lime    Cn.,    Ltd. 
Onundaga   Oil   A.   (ias  d 
()iiiiiida;:a    Ip. 

I'etroleiim    |ii(idiii'l  imi     

Oiilaiiii  (iypsuin  Company,   Ltd..  'I'ln 

Ottii-ers   and   upeiatinns    

Kit 

Ontario   Natiimal    Hriek   Co.,    Ltd.    .. 

I'aviny    Brick   Co.,   Ltd 

People's  Salt   i:   Soda  Co. 
I'lirtland  Cement  Cu.,  Ltd 

Koek   Co.,    Ltd 

Sand    Co 

Sewer   Pilie  Co.,  Ltd.    .  .  . 


I'.vdi-: 
\'M.  197 
.  ..     I!'l 


214 
.".9 
4.S 


l.-)4 
59 
31 


Ltd.  53 
The  37 
...41,42 

40 

.  . . .      35 


Onlarid 
Ontariu 
Ontariii 
Ontario 
Ontiirio 
Ontariii 

Ontariii  Stiiiie  Coi]ioration.  Ltd 41 

Old,   Jiihn    A 3.S 

Oie   lioil.v. 

.\lexo  niekel  mine 2fi3 

Ore  Chimney  Mj;.  Co. 

Ottieeis    ." L37 

Operal  iii^  in   Hai  i  ie  Ip L''<i 

Oie    (le|iositiiin     

Ore  deposits. 

Lateritii-    

Molylideliile    

Ore  dressiiif;. 

Molylidenile     279 

Oil'   treatment,  advances  in    7,15 

Orloid  nickel  rctinins  jiiocess 25 

Orient    Bay,    Lake    Nipif;iin    245 

Oritjin   of  yiilil,   Kiiwkash    215 


Hill,  Kil 

31S-334 

.2S5,  2.><7-313 


f. 


:ition 


205 


285 
304 

143 


()ii<;in   of 
Orillia. 

Molylidiimm   plant    ^.   2n1,   2.S2 

Oiillia  Molyhdenum  Mines,  Lt.l.   ...303, 

.\ssets    taken    over    liy    Intel  national 
Molvlidenum    Co. 

Orn,  J.  L 75,216 

Orser,   Sidney   H 140, 142 

Orthite     .  .  .  .' 31(> 

O.scar  Daniels  Co 42 

Operatiiif;  tiap  rock  quarry   91 

Oshawa,  Corporation   of    40 

O'Sullivan,    Owen     191 

O  'Sullivan  lake 195, 197 

Photo  of     19fi 

Oswald,  H.  O Ill 

Ottawa  Brick  Mf^.  Co.,  Ltd 35 

Ott    Brick  &   Tile  Mf".  Co.,   Ltd 35 

Oxaline  lake,  dialia.se  at   242 

Oxford  Oil  &  Gas  Co.,  Ltd 48 


Owen  Sound  Brick  Co.,  Ltd. 


35 


95 
307 
213 


Paeaud  tp. 

Gold   niiniiifi    in    94, 

Padwell,    Georye     32 

Paleozoic  limestone  boulders   

Palladium.     Sec  aho  Platinum. 

In  nickel  ore 25.  2ti 

Oceurrenoe  at  SudVmi  v   157 

Rof 4 

Palmer,  R.  X 85 

Papassimakes.   .T.   K 95 

Parallelism  nf  water  cnurses   231 
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Puris,  yvpsum  mfj;.  works  iit   4t 

Parker.  \v.  R.  P 1 11',  117 

Pjirkhurst,  A.  .T 15(1,  154 

Parks.   H.   \V 35 

Parks.  W.  A 1!»1.  I!'5.  20(i,  J07,  22S 

Parks  lake. 

Diabase  on   -42 

Parrv  Sound  distrirl. 

Miilylxieiiite  in   287,  295 

Parrv  Sound  Mining  Division 55,  57 

Parsions,  A.  L.   31,   l(i."..  1H7.  1>!7.  189, 

228.  2.37 

Report  on  niolylidenito    295-313 

Parsons.  C.  S.  . . '. 12S.  :;09 

I'art  ridge  lake,  rocks  on   233 

Pashler.    L.    ,T 127 

Paska  station 192.  193,  195.  197 

Pataro  district,  Briti.sh  Guiana    33-1 

Patoraif e    276,  277 

Paterson.  Mark  J 139.  2S9 

Patno,  J.  (} U5 

Patterson.   C.   V Ill 

Patterson.   T.  II 48 

Paulson  lake,  dvke  oii   180 

Pawitik  river   195-197 

Paxton  &  Bray   35 

Peacock  lode,  Idaho. 

Powellite     277 

Pear.s  &  Son,  .James   35 

Pearson,  Jas 149 

Peat  fuel    4 

Peck,  R.  L 155 

Peerless  Artificial  Stone,  Ltil 59 

IVerless  Gold  Mines,  Ltd. 

Operations  in  Pacaud  tp 95 

Pegmatite. 

At  McKay  lake 240 

Dikes   15S 

MolvI)denite  with    279 

Pvroxenite    2S9 

Ref 175 

Pellatt,  Sir  Henry  M.  105,  10(1,  117,  124,  2S9 

Pembroke  Brick  Co.,  The   .35 

Penn-Canadian  Mines,  Ltd. 

Dividends  paid  by   K! 

Officers    '. 1 24 

Operations     123. 

Ref 21 

Penn-Canadian   silver   niiiie    l...  21.li2 

Pentlandite. 

Alexo  mine   2()3 

People's  Silver  Mines,  Ltd. 

Development  liv 124 

Officers     '. 124 

Peridotite. 

.\t  Alexo  mine   2(51 

Alteration  to  serpentine 262 

Analysis  of    262 

In  New  Caledonia   324 

Perkins,  Geo.   A 41 

Perry,  W.  W 112 

Pcterboro,  Corporation  of 40 

Peterborough  co. 

Molybdenite   in    287 

Peterson.   1 1  33 


I'MiV. 

Peterson  Lake  Silver  Coli;ilt  Mining  Co.. 
Ltd. 

Developun'Mt  bv   12 1 

Directors     .  .  . '. 121 

Dividends   17.  121 

Petroleum. 

Rt'lle  river.   191i;   52 

Hothwell    1)2,    53 

Dulton    .52,  53 

Enniskillen-Moore     53 

Kssex  CO 53 

Kiii)luMnia-Daw  n     53 

Inilian    Reserve    53 

Kent  CO 53 

Lambtoii    co 52 

Oil   .Springs    53 

Onondaga  tp,  191(i   52 

Prices  of.  1916   52 

Sarnia-Plvniptoii    53 

Thaniesviile     53 

Petroleum  industry. 

Kniiilo\'ecs    in     3 

Wages'  pai.l    3 

Petrnlcuni   |)vucluction. 

Causes  of  ilecline  in   52 

From  1912   to  1916    4 

In    1916    .3,    52 

Petzite. 

In  gdld-1  leaving  (piart/  vein    250 

Pf aff,  W.  E 38 

Philippine  islands. 

Laterite    323,  .329 

Phillips.    Mr 193 

Phillips.   Robt 138 

Phillips  &  Son.  Tlios 35 

Phil|i.  Wni 38 

Phinii.   Ceo.   E 35 

Phospliate.  lime 4 

Phospliate.  niolyli(lemiiii    278.  28.". 

Pichenninnis  cr<'<'k. 

Diabase  dike  m'ar 17"^ 

Pidgeon.  E.  D.  G 304 

Pidgeon,  Mr.  and  Mrs.  E.  D.  G 189 

Pied  des  Monls  mine   316 

Pig  iron. 

For    steel-making.    1916    29 

From  Ontai  io  ore   2 

Production,    1916    2,  29 

Pmduction.     1912-1916     4,30 

Total   production  of    5 

Vahu'.    1912-1916    30 

Pig  iron  mannfactuie. 

Emplovees  in    2 

Wages"  paid    2 

Pillow  lava  l(i9,  172,  202,  20.3,  210,  233,  234 

Gold   deposits   in    215 

Photo  of 170,  173 

Pinchin.   .L   H 38 

Pinene  Ccmipanv.  Limited 59 

Pitchblende     .  ." 314 

Pitt,   If 181,   189 

Pitt.sburgh-Lorraiii    syndica,to    21 

Operating  Currie  claim   132 

Plan    of    Contact   liav,    showing   quartz 

vein    ■. T^l 

Platinum     1 

III   nickel   ore 25.  26 


1917 


Index 
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I  Mat  ilium — Continiti  il. 

OifiiriTiii'e  at  Sudlmrv    157 

I'lutiiiiiiii  and  I'lilliKliuiii. 

Total   ]iioiluL'tiiiii   of    5 

I'liiffiT,  P.  C 122 

I'l.'istoiriu'  (U'posits l'l:;:.Mt.  -IVl,  2(50 

Drvilon  {j;old  area 105 

I'liocoiio     322 

Point    Anne  Quarries,   Ltd 41 

Officers    147 

Operations  ni-jir   Belleville    147 

I'oineroy,   Kobt.   W !I7,   111 

I'ontiac  series    208 

Ponton,    Douglas    301 

Poonah  320,  321 

Porcupine. 

(Jold   production   of    10,   11 

Tiniiskaming   series  at 240 

Porcupine  Crown  gold  mine 1 1,  12,  02 

Producing     105 

Porcupine  Crown  Mines.  T>td. 

Dividends   Iti,  105 

( )fficer3    105 

Ref 12 

Poicupino  gold  area. 

^^erpentinc    in    27:1 

Porcupine  Mining  Division   55.  50 

Poreupinc-Nighthawk  Mines.  Ltd 5!i 

i'orcupine  North  Star  Gold  Mines,  Ltd.     50 
Porcupine  Premier  (!old  Mines,  Ltd. 

Operating  in  Deloro  tp 105 

Porcupine  region,  niolvlidenite  in    300 

Porcupine  Vipond  gold  mine 11.  12.  (52 

Porcupine   Vipond    Mines.   Ltd 12 

Porcupine  V.  N.  T.  Gold  Mines.  Ltd. 

Amalgamation    1 05 

Officers    105 

Production    105 

Ref 5S 

Poro,   New   Caledonia    •''.2S 

Poriiiiyry  dike,  photo  of   L'l  1 

Port  Arthur  Copjier  Co..  Ltd 5!i 

Port  Arthur  Mining  Division 55,  50 

Port   CollHirne-Welland    Natural   Gas  & 

Oil  Co.,  Ltd 4S 

Port  Credit  Brick  Co.,  Ltd 35 

Port  Emsley,  graphite  mill  at   0 

Portland  cement    37 

Portland  cement  jdants.   lOKi   37 

Potash  from  feld.sjiar   !l,  314 

Pottery. 

Production,  191C    3.  30 

Production.  ]912-im(i    4 

Pottery  industry. 

Employees   in    3 

Wages  paid   3 

Powellite   276,  277 

Pie-Algoman. 

Diorites     150 

Peridotites 260,  263 

Piecambrian  rocks.  Kowkash    201-215 

Predmore,  H.  S. 137 

Prescott,  Corporation  of 40 

Preston,  S.  R 14S 

Preston  Natural  Gas  &  Oil  Co.,  Ltd.  ...     4S 

Price,  E.  F 01 

Price  Estate,  Jolin   35 


Prince-Davis  Mining  Co.,  Ltd.  imck 

Ojierations  of 125 

Prilchard   lake    167.    183 

Later   dikes    near    177 

Production,  mineral,  1916 1 

Profit  ta.\ 61 ,  03 

From  1907  to  1916 03 

Mines   paying,   1916    62 

Pros[iecting.    molybilenite     279 

Provincial  .\ssay  Office 64 

J'roviiicial   Natural  Gas  &  Fuel  Co.  of 

Ontario,  Ltd 48,  51 

Provincial   Secretary's  Dept .35 

Psilonidane,   Didia    330 

Pulhii.  Ma  jor   K.  F 157,  259 

Purdv,  Waiter   126 

Purily  Pros 108 

Pyke,   George    131 

Pyrites,  iron.     .SVc  Iron  pyrites. 

.Vt  Aloxo   mine    263 

In  quartz  vein   180 

In  McCart  tp 

Pyritic    graphite    schist     

Pvrolusite,    India    

Pvi  oxcnite    166,   169,   171, 


Dike 


169 
330 
172 
178 

Molvbdcnite  with 279,  289,  290 

Pyrrhotite      161,  225 

At  Alexo  mine 263 

In  iron  formation   174 

"  Pyriliotite  .terpentine."  at  Alexo  mine  265 

(Quarries. 

.\ccidents    in    67 

Granite  and  trap    41 

In   Eastern   Ontario    147 

In  Xorthein  Ontario    78,  91 

In  Southern  Ontario 148-154 

Limestone     41 

Quartz   42 

Sandstone     41 

(juarrv  island. 

Molybdenite  at    299 

Quartz. 

For  ferro-silicon   9 

Quartz  diaba.se   202,  212 

Quartz  diorite   172 

On  Sturgeon   river   236 

Quartz  industry. 

Employees  in   3 

Wages  paid    3 

Quartz  porph^Tv  166  16S,  172,  181.  203. 

204.  2Ui 

Relation  of  to  gold  veins 215 

Quartz  production. 

From   1912  to   1916    4 

In  1916   3 

Value  of,  1916 40 

Quartz    quarries    42 

Quartz  veins,  origin  of   180 

Quartzite     158 

Altered  by  diorite    159 

For  ferro-silicon   9 

Quartzose-mica  schist. 

Analysis  of    207 

l^uartzose  schist. 

Long  lake  2.32 

Ppjifr    Sturgeon    river    233 
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\'M;r. 

I^uoIhv,  iniiK'iiiU .'Hii 

(^lUHMislioro  |>yrito  iniiio. 

Operated    l>v   Canadian    Siil|iliui-   On' 

Co.    ..." l.-U") 

(^luvnsland. 

N[o1vl»loiuti'   1'7S 

(^luHMistim  Quarry  Company   11 

fStono  quarry  of    151 

(^lu'tai'lioti-Maiiii'Ousan   liay. 

Nrolyluionilc   at    Si;! 

Qiiilliman.    M.    L i)2 

Quiiilan  i:  Rnliorlson    41 

Quilty.  Thomas   2P0 

R  5+4  {"old  location    IS:'. 

Kadium. 

In  ouxouito   "11.  ;'.1() 

Radio-active   mineral    ;!14 

Ka;:lan  tp. 

Molylidenite    in    .'UIO 

Kainliam  tp. 

Xatural  ^as  widls  in Hi 

Rainy  lake. 

Molybdenite  near    :!ii;' 

Rainy  River  district. 

Molybdenite   in    l!>>7 

Raleitlli  tp. 

Natural  };a.s  in 'yl 

Randolph,   Goo HIS 

Rand  Svndicate  copper  deposit    L"J 

R.  A.  P.  Syndicate. 

Gold  niinin",  Boston  t| il.T 

Rcf 92 

Ray,   S.  W L'2 

Raynar  tp 19:; 

Rawlins,  J.  \V 7<) 

Rea  Kidd  j>ro])erty.     Sci    Xewiay. 

Rea  Consolidated  Gobi  Mines Hi 

Road,  Jolin  A 95 

Realgar   277 

Reaume  tii. 

Ser]>eiitiiie    in    27"i 

Reanisbottoni  claim   (T.R.  2^57)    ..217.  222 

Receipts,   mining    (iO 

Redeemer   mine    Hill.  ]S1 

Photo    of    182 

Redmond  station   195 

Red    ore    1  (i  1 

Redingtou  Rock  Drill  Co. 

.Shares  owned   by  Coniai;as    Mines...  IIM 

Reovc-Dobie  silvi-r  mine  . 21 

Oijpratcd  by  syndicate VM 

Ri'fineries,  silver    15.  1.55 

Refinery,  nickel. 

Int.  Nickel  Co.,  Ltd s 

Proji'cted  by  H.  .V.  X.  Coi  p'n    s 

Retlnin;;   bounties    IN 

Refininj;    nickel    in    Ontario    S.    25 

Refonl.  R.    \V 105 

Retraction,    index   of    (i-u.xenile)     .'Uli 

Reyal    Natural   Ga.s  Co 4.S 

Reynell,  R.  T Iill 

Reid,  C.   J' 41 

Rcid,   F.  D Ii:; 

Reid,    Ru.ssel     38 

Relief  Gas  Co..  Ltd is 

Remind.   S.  .f !!.", 


|'m;k 
Renfrew. 

County,  molylidenite  in,  2N0,  :.',sl.  jm;, 

2.S7,  291 

Town,  molyliilcnnni  plant    2^*1,282 

Renfrew  Molybdenum   Mines.  Ltd. 

Concontrati<Mi   bv  flotation    144 

Officcis     .' 144 

Operating   in   Hrounham   tp 144 

Rets :si,  H2,  2S0 

Rentals  of  mininj;  land   tilt 

Repiut   Royal  Out.   Nickel   Com 24 

Republic  (iol.l   Mines  Ltd .59 

Review,   statistical,    for    19I(i    1 

Revillou  Frercs 15»7,  229,  242 

Rettich,    F,<1 95 

Rhvolite   Ifiti,  20,'?,  204 

Rice,    .1.    A i:i2 

Rice,  Thos.   B 1S2 

Richardson,  C.  .\ 109,  1H2 

Richardson,  C.  (i 15(i 

Richardson,   K.   M 92,  95 

Richaril.s<ni,    11.   M 112 

Richaidson  \   Son,  James   35 

Ri<'haril.<onLoud(ni-Oi;ilvie    claiin     2Hi 

Kichmoiid  (ias  t>c  Oil  Co.,   bid 59 

Rideau   Canal   Supiily  <'o 40,  41 

Ries,   .fohn    '. 35 

Ritle    barrels    28X 

Right  of  Way  -Mines,   Lb! 21 

Dcnelopmi'iit   bv   125 

Directors     .  .  . '. 125 

Dividends  paiil   by Ifi,   17 

Kitchie.    S.    S.    .  .  .  .' llfi 

Kivett   gold   claim.      S,,    Hull. 

Robbins,    P.    .\ 101 

Roberts  t|i. 

.Molybdenite    in    .W9 

Robeitson,   1).  S 151 

Robertson    and    I'onipaiiy.    1).   S. 

Stone  ipiariy   of    151 

lime  [irorluced   from    'AT,  151 

Robertson,  .las 124 

Robertson    Kstate,   .las 139 

Robertson,  J.  F 83,  87 

Kohillaid  i:  Son.   II 37.  41 

|{obins.>n.    A.    II.   A 191,  19S3,  295 

Robinsoji,   II.  S 125,   127 

Robinson  river   191 

Falls    on    200 

Robinson    Road    (ias    Co 4S 

Rochester  silver  mine. 

Developed    by    Trethewey   Company..    125 

Rocsand    Conipanv,    Ltd.   ' A^:.'...     40 

()tfic<Ms     ■ ;..'; 152 

Sand  ami  j;]a\i'I   npi'iatois    .  .' 152 

Roddv  &   Monk    41 

Rogers,   Geo.    K 90 

Rogers,   R.    P 113 

Rogers    Conij)any,    F 41 

Rognon,    K.    G.  ' 184 

Rogiion,  .Mr.  ami  .Mrs.  K.  G 189 

R(jgnon  camp   175 

.Molvbilenite    313 

I'ho'to  of   185 

Rognon  gold   prospect    (  K.  035)    184 

Photo  of   185 

Rp. -11.11,   ^,■iM    ISO 


1917 


Index 
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[■A<iK 

Kdllslnll   \    H.-lllirll     '•'* 

Rdniiii'V  t|). 

Niitiiinl  yii.s  111 '- 

Kciss,   C.    R ^t-  '■••'^ 

Rose,   Nf.    K >^ 

Roso,  .loliii    •■!" 

RosciKliiU'.  (1 1'" 

Ross,  J.  (i 1"5 

Ross,  J.   W l"'^' 

Ross  tp. 

.Miilvlidi'iiili'    ill    -il^' 

Rotli.'Iiil.l,  1) 90 

Rothwoll.  T.   K l!4,  194 

Rowl.'V.  Ri-Kis   :!-'n,  .•521 

Rovul  Out.   Nick.'l   (•i.ni...24,  2S2,  :?1!», 

:!2:!.  :!27.  :'.2(i 

Conclusions    ol'     - 1.  2.i 

Bi'opc  of   iiii|wiiy   b.v    - 1 

l{iiy:itlics. 

ifiiiinn     'il 

Siuiil  anil  yiiivcl    "1 

Rulicl    Uros 37 

Uussfll,  A.  .1.   H 301 

Russell,  Alex HTj 

Russell,  Joseph    •''•J 

Russell- I'cinton  mine   '''Ol 

l}y;ni   pyi  ile  liduliler   221 

S  (122.  tiiM  location    1S6 

S  110(1,  yoM   location    I.")!i.  162 

S  112S.  -old  location    1(52 

Sable  River  Copper  Co 22 

Op<'iatinn  Massev  mine SS 

Sadler.    V.    L.     .  .  .'. .15 

St.  .\iitliony  mine,  operatinj; 75 

St.  Catliariiies  Maehineiy  Co.,  Ltd..  'I'lie  5it 

St.  .lohn.  Lake   ". -'.l (i 

8t.   Marys   Horseshoe  Quarry,   Ltd.    ...  41 

St.    Marys    rortland    Cement    Co..    Ltd.  :17 

Officers    153 

Quarry  and  eenient    plant  of 15:'. 

Sales  of  mining  lands   *»** 

Salt. 

Manufacture     9 

Producers.    MlUi    53 

Production,     ISill")      3.53 

I'Toduction.    1!112    l.i     liilll     I 

Salt   industry. 

Employees  in   3 

Wages  ])aid    3 

Stimarskite    31t) 

Sandstone. 

Producers   of.   ISHfi    41 

Quarries    41 

Value  production.  ISlKi    40 

Sanil  and  t;ravel. 

Kx|iorted    to    U.S 3.'^ 

From  lied  sreat  lakes 3..'^ 

Licenses  to  remove   3!l 

Production.    lOlfi    3.  P.S 

Production,   1912-Unti    4 

Revenue  from.   liMli    39 

Royalties     01 

Sand   and   gravel   industry. 

Employees  in    3 

Wages  paid    3 

Sand   and  Supplies.  Ltd 40 


I'.MiK 

Saiidwicli,  chemical    ivoiks  at    J.- 

SarniaPlymptoii   oil    wells    ._■_    •_'•• 

Saiill   Ste'.   Marie   Mining    Division    .  .55,   5ii 

SchanVr,    .Ino.    C !'5 

Schallei. 

On   molvhilenum    minerals    27<j,   2/i 

Scl.eelite  ' Ihh,  278,  27i< 

Schmidt,  J.   T 3^ 

Schnecbcrg,   koochlinile   at    -<  ' 

Sehram,  A.  .1 3"« 

Schumacher,  F.  W" 10«^ 

Schumacher  gold   mine   T.  1" 

Production    107 

Schumacher  Gold   Mines.   Ltd 12 

Oflicois     lOti 

Schunian,  W.   A.   P.    14t; 

Schwendinian.   F.   W ^^•'• 

Scott,   .Tohn    51 

Scott,   .L    Ralph    141' 

Scottsdale     -"!' 

Scranton  Lehigh  Coal  Co.,  Ltd 59 

Sevastopol   tp..  m(dylidenite   in    ."510 

Solioekoe   •'"■' 

Sedge  lake,  granite  ..ii    240 

Sedgwick.   Geo.   11 HO 

Sedgwick.  H.  B lOi' 

Sogsworth,  R.  F 112,  117,  I2(!.  14o 

Segswoith,  W.  E 1  12,  117.  126,  140 

Selkirk  natural  gas  tii.ld    40 

Selwyii  tp 193 

Seneea-Suiierior  silver  mine 13..  21,  62 

Mine  worked   out    125 

Soneea-Sn)ierior  Silver  Mines.  Ltil. 

Dividends  paid  liv K' 

Officers     '. 1-5 

Ref 21 

Seneca  tp.,  natural  gas  wells  in    4i' 

Sericite   schist    107 

Serpentine. 

Abitilii  lake   27:: 

.^Iteration  from  pcridotite   262 

Analysis   of    206 

Conlson   and  Wanleii   I  ps 273 

Cul,;,    :!23,  330 

Dundonald  t]i 270 

McCait  tp 270 

Xew  Caledonia    323,  324 

Porcu)iine   gold   area    273 

Reaumc   tp 27.! 

Seipentine  areas,  mention  of 157 

Sei]ientine  carbonate,  in  Gaiithier  tp...   25:^. 
Seven   Devils  dist..  Tdalio. 

Powellite      277 

Seven   Mile   Point. 

Long  Lake.  Thunder  Hay  di.sl 2;VJ 

Sewer  pil>e. 

Companies.    1916     35 

Production.   1916    3.  35 

Production.   ]9121!il6    4 

Sewer  pipe  industry. 

Kmployees    in     .j 

Wages   jiaid    

Seybold,   E 12-"' 

Sevchelles.   latcritc.   in    318,321 

Shamrock  Consolidate.l   Mines,  Lid.    .  .  .    126 

Shannon,  Edward   2s<' 

Shannon,  G.  C .305 
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PAGE 

sliariK'.   A.  L vS7 

sliaw.  ,1.  T 116 

Shaw.   John   W 112 

Shetfielil   tp.,   nuil.vlnU'iiitf   in    310 

.><hcpherd,  Hciir.v  '. 295 

Shopparil.   W.   J 105, 127 

Shorrill,  C.   1 116 

Sliii'l.ls.  Wm.  .T 131 

Shilliiifiton,  R.  T KUi.  UW,  132 

Shoal  lake,  niolvlHleiiitc  at    299 

Shook,  H.  L.    . ." 147 

Shovel.  Vk'm 101 

Siblev,   Harper    120 

Sil.ley.  H.  W 120 

Siilcrite. 

At  Helen  mine    75 

Concentration   of    8 

Sidney  H.  Orser,  feldspar  quarr.v 140 

Sidney  H.  Orser  Miea  Conipan.v   46 

Cleaning  house  at   Perth    142 

Mining  in  Hurgess  tp 142 

Silicate  Brick  Co.  of  Ottawa.  Ltd 35 

silification  of  rook.s   160 

Sillinianite     174 

Silver,  J.  W 141 

Silver. 

Unllion 7.  i:!.  15 

Chief  producing-  mines    l.i 

Concentrates    13 

Concentrates   treated    15 

Dividends   paid  In-   companies    ....16,    17 

From  gold  ores   11 

Flotation  treatment   at  Colialt    ...127-1,30 

In  nickel  ore 25.  26 

Ore   shipments    13 

Ores   treated    15 

Output    by    camps    13 

I'rices  for  12 

Kecovered  from  gold   ores    13 

Refining  works    7 

Ref s 12.  226 

Residues    treated    15 

Total  production  of   5 

With   molybdenum    277 

Silver-cobalt  refineries. 

Coniagas    Reduction    Co 15 

Deloro  Smelting  and  Refining  Co.   ...  15 

Metals  Chemical,  Ltd 15 

Silver  industry,  advances  in   7 

Silver  mines. 

Cobalt  and  vicinitv   10,8-127 

Klk  lake   .' 130 

Oowganda    131 

Lorrain  and  South  Lorrain    132 

Maple    Mountain     133 

Producing     21 

Silver  mining. 

F,mployees    in    2 

Wages    paid     2 

Silver  production. 

Colialt  mines,    1904-]i)16    13 

Decrease  in    1 

From  1912  to  1916    4 

In  1916   2,   12 

Silver    islet    226 

Silver   mountain    226 

Silverado  Mining  Co.,  Ltd 59 

Simcoe  natural  gas  field   49 


Sipprell,  .).    11 

Sixl.  Wni.  .\ 

Skobba,  A.  .r 

Skognski  claims. 

Gold   on    

Greenstone  on 

Slade,  Kdward   

Slade-Porbes  .\sliestos  Co. 

Operations  in  Deloro  tp 

Slate  Kiii. 

Sloan,   David    

Sloan,  W.  W 

Smalt  itc,  with   molybdenum    

Smart,  C.  A '. 

Smcaton,   H.   F 

Smelter.   Coniston     

Smith.  A.  G.  C 

Smith,  C.  K.  C 

Smith.   .John    S 

Smith,  Dr.  W.  S 

Smith  and  Durkee   

Smith   ]?ros 

Smooth  Bock  lake,  molybdenite  at   .... 

Smvthe.   H.   V ". 

Snead,  .T.  N 

Snelgrovc  &  Teer    

Snivcly,   F.   L.,   Gas  Co.,  Ltd 

Soinerville  tp.,  molvbdenite  in   

Soo  Dredging  and  Construction  Co.,  Ltd. 

Soo  Dredging  and  Towing  Co 

S.  Cavuga  tp.,  natural  gas  wells  in.  . .  . 

Southern  Ontario  Gas  Co.,  Ltd 

South   Lorrain   silver   output    

Southern,   Geo 

South  Sherbrooke  tp..  euxenit<'  in 

Southwortii,   Thos 

Southworth  tp 163, 

Keewatin  igneous  rocks  in    169- 

Later  granite  in   

Later   granite  near    

Spain,  W.  .1 31,  32,  144, 

Spain  molybdenite  mine 280,  281, 

Illustrations   

Mill 

Operations    

Spanish-American   Iron   Co 

Sjiarhani,    .\iidrew    

Spearman,  Charles 144, 

S[ieers,    Geo 

Spence,  J.  H 

Spencer.  A.  C. 

Cuban   iron   ores    

SjilicKiidal  weathering,  photo  of 

Spratt ,  Matthew   

.Springtown     

Springvale  Oil  &  Gas  Co.,  Ltd 

Sprv,  W.  L 

Stamford    Sand    Co 

Standard  Chemical  Iron  &  Lumber  Co., 

Ltd 

Standard  Crushed  .Stone  Co.,  Ltd.    . .  . 

Quarry    of    

Standard   Gold    Mines.      f>cc    Porciiplni' 

Premier. 
Standard  Iron  Conipan.v,  The. 

Plast  furnace  at  De.seronto 

Officers    

Refs 29 


104 
132 


251 

24S 
lOS 

lOS 

210 

94 

111 

277 

105 

1.35 

87 

38 

99 

37 

74 

145 

35 

312 

74 

145 

3.5 

48 

29!l 

40 

40 

49 

51 

13 

35 

314 

1.55 

172 

171 

176 

177 

280 

297 

296 

280 

144 

330 

48 

280 

112 

120 


179 
311 
289 

4S 


40 


41 
152 


154 
155 
,  30 
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InJex 
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Ltil. 


rA(iK 
.  48 
.     62 


30 
30 


Siiii.ilmil   NiiUiial  (liis  (' 

Sliiiuliir.l   HilviT   mino    •••■-.  .,_     ., 

Slun.liira  Whilo  Lime  C...  U,\ w.^p^i 

Qunrrii'S  of    'y-, 

Stiiplos,   Wm.   A J20 

Stiirr.  .1.  R-  !-■ ■, 

Statisliciil  Keviow,  ISHt!   y_-^-   ^^^ 

SliUUdliti'   '■  ' 

ytiiinolito  HchiHt.  f^ 

PhotoniiiMOKniiih  of -   " 

JStenil,   'I'lioniiis    

Stoel.  og3 

Hiph  8l)oe<l    5j^'g 

>r()l,vbili'iivim    "  ■ 

ProiliU'fuiii,    191"    ■  •  •  " 

I'lcMlii.tion,  ini2-lin(i 

Value.    l!1121inC)    

bti'i'l  Allovs  Coipomtimi 

Steel  Company  of  Caiiaaa. 

Rlasl   furnaces  of   ^^j. 

Otliiers  of    •.,,1     j^p 

Kefs "■  ' 

Steel   indiisliy.  g 

KtVeots  of  war  on   .^ ^  ^ . 

Stoonnian.   Leonard   F 

Steep.  Mitcliell  and  Peddle 
Operating  minins  elaim  1  R  S  24.54. .      J^ 

Steep  R.H-k  lake,  n.olvl.den,te  at   . . ...   i^. 

Steindler,  D.  M 75,  94,  115 

Stcindlcv,  K.  L 75,94,110 

Stellile.  -^g 

Huunty  paiil  on   ^^^^ 

Molvbdenum     •_  "' 

Eofs ''   4s 

StovlinK  Oas  Co     Ltd ■•■••••   ^^^ 

Stev.Mison.  W.  L.    •••••■ '     a() 

Stevensville  Oas  &  Knel  Co 4-J 

Stewart.  T? ^^., 

Stewart,  IL  .T '' 

Stewart.  .L  F.  M "^ 

Stibnite     "3- 

Stickwood.   Chas '„ 

Stiekwood.  Thos 

Stone. 

Huildint;.  luitinil,    liUti    . 

Produeers,   1!U<>    

Prodnetion,   191(>    

Production.  1912191(!   .. 

Varieties  of,  quarri.Ml    ..  ,,,,,.      .„ 

Value   of   produeti.m.    liH.-)   and    I'Uo     40 

Stone  industry.  „ 

Kmployws  in  ^ 

\\'at;es  paid    

Stoneliouse,  W 

Stoncss,  .T.  M 

Stoness.  J.   M.   and  Son    

Storer,  K.  W 

Stout.  A.  V 

Stovel.  .T.  H 

Report  by,  on  Ontario  nnni-s 

Strathmever,  E.   F 

Street,  C.  H 

Sfrei>t  &  O'Brien    

Streetsville  Brick  Co..  T-td.   .  .  . 

Struthers.  Arch.   T 097    935 

Sturgeon  river    — '''  ^' ., 

Sucker  lake    ' 


r.\(iK 

Sudbury.  .,.,  ,.j 

Nickol-coppi'r  innies ""-JPli 

Nickel  ores    '    . 

Ref.  to  ores   -„1 

Brick  Co.,  Ltd •      •••• 

C„pper  Co.,  Ltd.,   The    09,89 

(list.,    molybilenite    in -^.'j  "?'. 

division    o.l,   o<> 

.59 


Sudbury 
Sudbury 
Sudbury 
.Sudbury 
Sudbury 
Sudbury 


:\ 

41 

40 

4 

40 


.  35 
.  141 
.  43 
.  135 
.  99 
1)7,  S3 
74156 
.  .  35 
. .  1.31 
. .  42 
.  .  35 
. .   122 


Ltd.,  The.. 


...         !l 

22"i 

105,  220 

.195-199 


mining; 

Nickel,   Ltd 

Nickel  Refineries. 

Sudbury  series 

Sulphate  of  cobalt 

Sulphate  of  nickel    

Sulphide,  aciil  jilant  at    . . 

Sulphite   iiulp    

Sulphur,  demand  for 

Sulphuric  acid. 

Made  at  Sulphide 

Ref 

Summerhayes,  M.  W.   .  .  . 

Summit    lake    

Sun  Brick  Co.,  Ltd •  •  • ■  •  ■  • 

Sun  Chief  Gowganda  Silver  Mines,  Ltd.. 

The    

Sundy  Cms  Well  Co 

Sutherland.    lIuRh    

Sutherland,  T.  V — 

Report  by,  on  Ontario  mines i-i 

8  V  372,  gold  location 

Swansea,  sower  jiipe  works  at 

Swastika. 

Molvbdenil  c  at    

Sweden,    nn)lvbdenite     •  ■  • 

Svdenham  Mica  and  Phosphate  Mg.  Co., 

Ltd 

Developing  mica  prospect   

Svenite,  nepheline. 

'Bauxite  from 

Svenite  porjihyry. 
"  Molvl>denite  vein  in   .... 
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Tashota     liM.  1!»3 

Golil   near    75 

Tashota  station,  plioto  of   1!'2 

Tasmania,  niolybiii'iiito  in    -7i> 

Taxation.  minin<; '2o,  (il 

lavlor,  E.  O V^"^ 

Taylor,   Goo 116 

Taylor,  Geo.  M 30 

Taylor,  Gordon   127 

Taylor,  J.  Frater 154 

Tavlor,  Rex    132 

Taylor  &  Hall    38 

Tavlor  silver  claim,  Speight    tp 133 

T  B  2599,  gold  location   216 

Tcck-Hughes  goKl  mine    97 

Teck  tp.,  gold  mines  in    96-98 

Toeswater  lime  works. 

Quarry  near  Teeswater   153 

Telephone  Citv  Oil  &  Gas  Co..  Ltd 49 

Tolluride    1S6,   218 

Tellurium    215 

Temiskaminf;  &  H.  B.  Mg.  Co.,  Ltd. 

Di\-idends  paid  by   17 

Temiskaming  Mng.  Co.,  Ltd. 

Developing  other   properties    126 

Dividends 16.  127 

Officers    126 

Ref 21 

Temiskaming  .«ilver  mine 13,  21 

Development     127 

Production,    1916    126 

lerrace  Cove,  molybdeiiite  at 289,  312 

Thamesville  oil  wells   53 

I'hessalon  Copper  Co.,  Ltd.,  The 59 

Thomas,  D.  R 89,  99 

Thomas,  G.  G Ill,  116 

Thocnen,  J.  R 87 

Thomas  Quarry  Co.,  Ltd 41 

Thompson,  Frank   131 

Thompson,  G.  L 120 

Thomp.son,    Jas 112 

Thomji.ion-Krist   Mining  Co.,  Ltd 59 

Thomson.  Ellis. 
Description  of  Drvden  gold  area  bv. 

163-189 

Recognition  of  prehnite  bv   246 

Refs 12,  275,  297,  304,  313 

Thoria   316 

Thomhill,  E.  B.,  notes  on  flotation....   127 

Thornton,  .John   35 

Thunder  Bav  dist 190 

Molybdeni'te  in   287,  312 

Thunder  creek   169 

Thunder  lake 169.  174,  175 

Iron  formation  near 174 

1  liunder   Mining  Co.,   Ltd 59,   75 

Tiernan.  .Joseph  M 191 

liebz,   Wm.   A 41 

Tilbury,  K.  tp..  natural  gas  in    52 

Tilbury  natural  gas  field    51 

■|  ilburj'  tp. 

Petroleum,  proilm-tion  of   52 

lile. 

Cement    9 

Floor,  from   fcldsp:ii    9 

Tiirous   or   hollow    9 

I  ■roducers,  19|rj 33 


l'.V(!K 

Tile — Continitrd. 
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Tile,  <lrain  and  fireproofing. 
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Wages   paid    ^> 
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Timber  Perth  No.  69   .' 158 
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Timiskamian   conglomerate,   photo   of..   211 
Tiiniskaming  dist.,  molvbdenite  in.. 287, 

289,  299,  .308,  312 

Timiskaming  Mining  Division    55,  57 

Timiskaniing    Series. 

Beatty   lake    234 

Cobalt  and  Porcupine   240 

Discussion    on 241 

Gauthier    tp 252 

Refs 15.S,  159 

'limiskaming  silver  mine 62 

Tiinmins,  L.  H 101 

Tinimins,  N.  A 101,  256 

Tip-to])  copper  mine    22 

Tivani  Electric  Steel  Co. 

liollcville   plant    156 

Producing  ferro-iiKdvbilcnuni    156 

Refs '. 2S5,    2S6 

T..dd,  E.  W 64,  194 

To.ld,  F.  G 32,  143,  292 

Tommy  Burns  Gold  Mines,  Ltd. 

Operating  in  Shaw  tji 107 

Tonkin  du  Pont  Grajiliite  Co..  Ltd 44 

Topography. 

.\long  Can.  Nor.  railway   229 

Dryden  gold  area 163.  164 

Torbernite     277 

Toronto  Brick  Co.,  Ltd 35,  37 

Toronto  Lime  Co.,  Ltd 37 

Toronto  Plaster  Comjiany. 

Officers      .' 153 

Quarry  and  lime  works  of 153 

Ref.    ; 150 

Tough-Oakes  gold  mine. 

Development     97 

.Molybdenite  at    299 

Refs 10,   11,   12,  62 

Toumialine. 

In   albite   porphyry    242 

In  quartz    ". ." 180,  244 
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With  euxenite    315 

Tourmalinized   quartz    168,169 

Townsend,   Ed.   J 90 
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Dikes   158 

Quarries    42 
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NOTES 

One  edition  of  this  map  on  a  scale  of  4  miles 
to  the  inch,  leased  on  ft  compilation  of  existing 
maps  and  supplemented  bv  two  weeks'  field 
work  in  the  Autumn  of  1*»15,  has  been  published. 
The  present  edition  is  Iwsed  on  field  work  in 
t<Jlf),  but  owinn  to  much  of  the  time  being 
di'voted  to  topogT*»phy,  the  complicated  pre- 
Cambrian  Reo!og>'  was  slighted  to  some  extent. 
The  solid  Tines  on  the  water  routes  represent 
actual  surveys  while  the  broken  lines  are  simply 
sketches.  1  he  lengths  of  the  portages  have  been 
marked   in  chains  (00  feet). 

The  Kowkash  gold  area  is  situated  in  the 
central  ytan  of  the  'iisirict  of  Thunder  Bay, 
Ontario,  iiniiu-diatcly  northeast  of  lake  Nipigon, 
andistraversrd  by  the  National  Transcontinental 
railway.  Kowkash  and  Tashota,  t\w  principal 
stations,  are  situated  207  and  310  miles  n- 
spertively  west  ol  Cochrane,  which  is  located 
481  miloB  by  railway  north  of  Toronto,  L'pon 
i*ompletion  of  the  National  Transcontinental 
railway  through  the  region  in  1913  the  country 
becanii!  comiiirrciatlv  unnnrtant  and  easily  ac 
cessihle  lo  itnwpt'ctors,  In  August.  1015,  spec- 
tacular gold  was  dis(X>vered  by  E.  W.  Kmg 
I>odd»  iimir  Howard  falls,  9  milen  north  of 
Kowkash.  As  a  result,  prospectors  rushed  to  the 
jirea  and  other  gold  fitids  were  made  along  the 
Kowkash  river  and  in  tin*  vicinity  of  TasTiota. 
Kor  the  convenicnciT  of  prospectors  a  new 
mining  division  called  the  "kowkiinh  Mining 
Division"  was  formed  and  a  mining  recording 
o(hccr»tablishc(J  al  Tashola  in  lune,  IQ16. 

The  arra  has  an  average  altitude  of  about 
1,00(1  (cet  above  sea  lev*;!.  Flat  topography 
is  general,  p.irtirularly  in  the  northeastern  part 
where  liilU  mOdom  risr  more  than  51)  feet  above 
the  Kurrouniling  i-ouniry.  However,  hills  may 
iitlaiti  an  elevation  of  20(1  or  300  feel  above  the 
adjacent  vallryM  in  tin-  more  ruKK<d  Med  ions  which 
are  hicated  in  the  south  and  wt-sl  parts  of  the 
ina|i  sheet.  The  average  magnetic  declination 
along  the  meridian  forming  the  east  boundary  of 
the  Ni[)igon  I'"orcit  Reserve,  when  surveyed  in 
1910.  wahl)'*45'  west. 

r.KOLOGY. 

An  attempt  has  been  made  to  outline  the  rock 
cx|HJBure»,  the  uncoloured  jwrts  representing 
areas  not  exnrnined.  The  legend  acfompunying 
the  map  gives  the  rock  rclationshi[)8. 

Krewatin:-  -The  oldest  rocks  of  the  area 
consist  dominantly  of  highly  altered  basic  and 
acid  cxtruftivea.  Originally  these  were  pro- 
bably banalt,  diabase,  rhyolite,  etc.  Green 
stones  showing  tin*  r>illow  structure  c^n  be  seen 
along  various  [lurts  of  the  railway  between 
Tashota  and  fizowski  creek.  Tne  white- 
weathering  rhyolites  and  <|uanz  porphyries  occur 
in  large  volume  across  the  Noutli  central  part 
of  the  area.  A  typical  sample  may  be  seen 
immediiitety  north  of  Piutka,  winle  a  grey  cherty 
variety  occurs  at  mileage  5()J  on  the  railway. 
Accompanying  the  rhyolites  are  considerable 
volumes  of  rhyoh'te-tuff,  agglomerate,  slate, 
conglitmerate  f  ?;,  iron  formation  and  ferruginous 
carbonateH  (ankerite  and  dolomite),  all  of  which 
were  probably  deposited  in  the  same  water 
basin.  The  serpentine  is  probably  an  altered 
pcridotitc. 

Marshall  Lake  Series: — Associated  with  the 
Kecwatin  and  probably  of  the  same  age  is  a 
large  volume  of  mctamorphic  rocks  consisting 
dominantly  of  whitish  quanzfjne  mica  schists 
alternating  with  subordinate  amounti»  of  horn* 
blende-,  garnet-  and  staurolite-quartz  schists. 
The  rocks  appear  to  be  largely  elastics,  or 
volcanic  fragmenlal  rocks  flefK)sited  in  water, 
lh».**«  having  Ijcen  intrude*!,  in  places,  by  some 
light-coloured,  similar-looking  rocks. 

LaurenUan  f — Cutting  these  older  rocks  are 
batholiths  and  bosses  of  granite,  gneiss  and 
allied  tyjMat.  The  gneiss  occurs  in  subordinate 
amounts  and  resembles  the  Laurentian  in  other 
par^s  of  the  Province.  Over  75  per  cent,  of 
these  acid  rocks  are  of  the  massive  fresher  types, 
rcHcmbh'ng  the  Algoman.  Numerous  narrow 
dikes  of  (:^uartz  [xjrphyry,  probably  apophyses 
from  granite,  occur  in  the  vicinity  of  Tashota 
and  fioward  falls,  while  an  occasional  dike  may 
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and  Howard  faJLe,  whiie  i.-. 
be  B«m   in  other  pan*,      i 
important    fiinoe   tney    o«ai 
jjoId-bearinK  quartz  vein*. 

Ttmtslutmian  f —J wo  wmal\  «xpa«an»  <rf  omi- 
etomerate  slate  and  gjeywadc^  adiMt,  vkb  the 
bedding  in  a  vertical  attitade.  occur  oa  tlK 
northeast  arm  of  CroM  lake  and  on  the  Kowfcaak 
river  below  Howard  falb.  Granite  g»>*i— 
pebbles  were  noted  in  the  congloaKfate  oa  the 
Kowkash  river  while  the  pebUes  in  the  cxMqikMDe' 
rate  at  Cross  Uke  consist  chiefly  of  mka-quartz 
schist  resembling  the  Marshall  Lake  series. 

Kew€cnaiD(xn  ? — Quartz  diabase,  the  ytmnsest 
rock  of  the  area,  is  classed  as  Keweraawan. 

ECONOMIC  NOTES 

Gold. — Gold,  the  chief  mmeral  sot^fat  lor  at 
the  present  time,  occurs  in  quartz  ww»  in 
Keewatin  green  schists  which  have  been  tntmded 
by  quartz  porphyr>'  dikes  probably  of  AJgooaa 
age.  The  chief  deposits  occur  in  the  vidnicy 
of  Tasjota  and  Howard  falls  where  the  qaartz 
porph>T>'  intrusions  are  most  prunoanced.  Tbe 
gold  usually  occurs  native  in  quartz  veins  wfairfa 
may  also  carry  some  of  the  following  mioerals: 
calcite,  chlorite,  tourmaline,  biotite,  (fyirhocite. 
pyrite,  chalcop>Tite.  native  cooper,  btsmnthinrte, 
molybdenite,  graphite,  fiuoJite  or  teUorides 
Extensive  trenching  has  been  done,  and  ao«M: 
diamond  drilling.  Several  shafts  have  been  sank 
on  :he  deposits,  the  principal  devefefumnt  wort 
having  been  done  on  the  WeHs  property  near 
Tashota. 

Iron. — In  1906  and  1907.  before  the  coostrcc 
tion  of  the  railway,  much  prospecting  wasdoae 
for  iron  on  the  Onaman  Iron  Range  which  I^ 
to  the  south  and  west  of  Kowkash  station.  T^ 
principai  deposits,  viz..  Miller,  Winter  Camp, 
Height  ol  Land,  Mapie  Leai  and  BaxD  are 
located  on  the  map.  E.  S.  Moore,  who  mapped 
the  Iron  Range  in  detail  for  the  Bnreau  at 
Mines  regards  the  easterly  end  of  the  R?Tti 
deposits  as  the  most  promising. 

Iron  Pyrites. — Sei.-eral  p>Tite  deposits  were 
seen  in  the  ar^.  some  of  which  warrant  further 
exploratory-  work.  Some  of  these  had  not  been 
prospected  while  on  others  considerable  trefidiing 
had  been  done.  Their  locations  are  indicaixd 
on  the  map  while  des<Tipcions  of  cbem  are 
embodied  in  the  report. 

Pyrrhotite. — In  \-arious  parts  of  the  area  there 
are  massi\-e  bodies  of  p>TThorite  whose  kxatioos 
are  shown  on  the  map.  The  deposits  in  the 
vicinity-  of  Marshall  late,  one  of  which  is  20 
feet  wide,  were  prospected  in  1912  and  1913  for 
platinum.  Samples  were  collected  from  the 
various  deposits  but  were  found,  on  analysis,  to 
contain  no  platinum,  nickel  or  gold. 

Bttilding  SUmf. — The  granite?  along  the  rail- 
way in  the  \"icinit\'  of  mileages  57  and  71  are 
massive  and  jointed  and  appear  to  be  oi^  a 
quality  suitable  for  building  stone. 

Travfrtinf  and  JtfaW. — .\  deposit  of  soft,  white 
calcium  carbonate  or  travertine,  at  least  20  feet 
thick  in  places,  occurs  in  Red  Paint  lake,  one- 
half  a  mile  from  Paska.  White  sbeU  marl 
occurs  in  a  smalt  pond  one-half  a  mile  to  the 
southeast  of  the  Tashota  graviel  pit. 
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